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Guide for Conducting Statistical
Comparisons of RFI/RI Data and Background Data
At the Rocky Flats Plant

General

This document 1s intended to provide guidelines for OU-to-background comparisons of data, and
to explicitly discuss approaches to the issue of determining OU-specific contamination. The OU-
to-background comparison will be applied for inorganics and radionuchdes. In addition, the
comparison may occasionally be performed for organics on a imited, case-by-case basis, subject
to EPA and CDH approval.

It 1s important to establish a common approach leading to a common hst of possible
contammnants for each OU. To this end, the Figure GENERAL APPROACH TO
DETERMINING "CONTAMINANTS" was developed. In this general technique, a "Tool-
Box" approach 1s employed to arrive at one common list of contaminants for each OU (or
subdivision), for all functional aspects of the RFI/RI and CMS/FS.

As indicated, several disciplines such as the Human Health or Ecological Risk Assessors and
Regulatory specialists may pare the hst of contaminants to "Contaminants of Concern" (COCs)
based on factors germane to their application (e g , toxicity)

The text below follows TASK 4: FLOWCHART FOR COMPARING OU DATA TO
BACKGROUND.

Start

Determine Background an T Populatio

Appropnate geographical, geological, and temporal data sets will be defined for comparison
This 1s essentially a matching exercise so that Site (OU) data sets are comparable to background
sets Consideration will be given to 1ssues such as

Geologic materials

Hydrostratigraphic unit

Temporal comparability

Sample size for statistical tests

Confidence in geo/hydrologic regime determination
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The background data sets will be taken from the 1993 Background Geochemistry
Characterization Report (EG&G, September, 1993) The following media have defined
backgrounds groundwater (Rocky Flats Alluvium, valley fill alluvium, colluvium, weathered
sandstone, and unweathered Arapahoe/Laramie formation rocks), surface water (Rock Creek and
Woman Creek), seeps, stream sediments (Rock Creek and Woman Creek), seep sediments, and
soils (Rocky Flats Alluvium, colluvium, surficial, weathered claystone, and weathered
Arapahoe, Laramie sandstone). Site media will be cross-referenced to one or more background
media.

Set DOO’s

DQOs are established to define data needs for each of the RFI/RI tasks, coordinate that
collection activities support those needs, and ensure the quality and quantity of resultant data.
Three stages are used in the development of DQOs:

Identify Decision Types:
Identify and involve data users,
Evaluate available data,
Develop a conceptual model of the study site, and
Specify RFI/RI objectives, and anticipate the decisions necessary to achieve the
objectives.

Identify Data Uses and Needs:
Identify data uses,
Ident:fy data types,
Identify data-quality needs,
Ident:ify data-quantity needs,
Evaluate sampling and analysis options, and
Review data precision, accuracy, representativeness, completeness, and
comparability (PARCC).

Design Data Collection Program:
Assemble data-collection components, and
Develop data-collection documentation.

D llection an idation

Under current IAG schedule conditions, analytical data may not be 100% "validated" when the
background comparisons are made in each draft report The potential impacts of using non-
validated data will be discussed on a case-by-case basis

A "preliminary" exploratory data appraisal will be performed to obtain a "feel" for the data
This will involve techmques and 1dentification of issues such as

o



Gross summary statistics

Spatial arrays

Temporal plots

Sampling strategy comparability evaluation
Affected media matrix

Hit ratios

Non-detect rates

Detection limit/quantitation limit 1ssues
Extent of data qualifications "J", "B", etc.
Histograms/boxplots/other visuals

DQO adequacy/completeness assessment

This step will help guide the need for, and evaluate the approprateness and applicability of
further analysis, evaluate assumptions, and ascertain the impacts and hmatations 1n light of the
actual data as collected. Information generated during the exploratory data appraisal will be
used in evaluating the appropriateness of the scope of the formal RFI/RI proposal. At the
discretion of DOE and 1ts contractor, 1t may occasionally be made available and reviewed with
the regulators.

Data Presentation

Several data-presentation techniques were 1dentified by Dr. Gilbert as appropnate for different
conditions. To perform them all for all compounds 1n a standard full suite 1s not necessary
when 1t 1s clear from a preliminary review that the vast majority of data points for some
compounds are entirely or almost entirely non-detects.

Accordingly, we have refined the methodology as follows*
Box plots will be used when the percentage of non-detects 1s 50% or less.
Histograms will also be used when the percentage of non-detects 1s 50% or less Bars
in the histogram will be shaded to indicate the percentage of detects and non-detects
within each bar interval.
Probability plots, ordered listings, and other graphics will be used as appropnate

As 1ndicated by the OU1 process, visual presentation of the data 1s important Interpretable

graphics will be produced to the extent that they facilitate analysis In general, graphics will be
a central feature of analysts.




BACKGR ARISON TH Y TOOL BOX APPROACH

Employing. Bounding-Benchmark Companison (Hot Measurement), Inferential Statistics, and
Professional Judgement

General

The tool-box approach employs a bounding-benchmark comparnison, inferential statistics, and
professional judgement. This approach was forwarded 1n the OU1 comment-resolution process,
endorsed by Dr. Gilbert, and is widely apphed in the hazardous waste industry and
environmental business across America. It employs a "weight-of-evidence" framework wherein
all three aspects are factored into the determination of what 1s a Site (OU) contaminant.
Statisticians will be used to verify that the methods used are correct

Bounding-Ben i "Hot- rement Test"

o A hot-measurement test will be performed that will compare each analyte concentration
to an upper-limit value for that analyte.

0 The upper-limit value will be the value at which there 1s a 99% probability that 99% of
the background distribution will be below this value (UTLy,s) If the UTLyy cannot
be calculated or reasonably estimated, then background values from technical literature
and professional judgement will be used. The resulting geochemical interpretation of
data will be subject to Agency review and approval

o The UTLyy 1s required instead of a toxicity-based value because a single list of potential
contaminants must be used by many disciplines (Human Health, Ecological, Regulatory,
etc ,) to ensure consistency across the RFI/RI and CMS/FS Reports The subjective
nature of what 1s "hot", as well as toxicity and ARAR considerations, will be dealt with
by the specialists who determine COC’s specific to their disciphine. See the Figure
UPPER TOLERANCE LIMITS BY GEOLOGIC UNIT for a comparison of UTL’s
and Human Health Toxicity-based "Hot-Measurement" values.

0 In addition to ensuring that high concentrations do not get overlooked, the UTLgg0g 15 an
mmportant tool for :dentifying locations of suspected elevated concentration in the "nature
and extent" section.



Background Com n_Using Inferential Statistical Methods

Based on Dr. Gilbert’s work, the following inferential statistical tests will be used to compare
background data sets to data sets compiled at the Operable Units (OUs) These data sets will
be compiled and compared by analyte, and by the correct background data set (1.e., colluvium,
alluvium, alluvium + colluvium, surface soils, etc. [See Determine Background and OU Target
Populations]).

It should be noted that Dr. Gilbert’s recommendations establish a framework that emphasizes
using the most appropriate test available. Thus professional judgement will be necessary both
in application of inferential tests, as well as their interpretation. Additionally, within the
framework of a battery of tests drawn from a "tool box" of methods, 1t is requested that EPA
and CDH remain open to consultation on the use of other tests as appropriate.

The results of all tests (hot-measurement, inferential) will then be evaluated in hight of
professional judgement.  This process 1s depicted on the figure BACKGROUND
COMPARISONS METHODOLOGY.

If hot-measurement or inferential statistical tests show that the concentration of a given analyte
in the OU data set is not greater than the concentration in the background data set, and if
considerations 1n the professional-judgement arena do not overnide, then the analyte 1s considered
not to be a contaminant.

If either the hot-measurement test or at least one inferential statistical test shows that the
concentration of a given analyte 1n the OU data set may be greater than the concentration 1n the
background data set, then professional judgement (using temporal and spatial analysis, as well
as pattern-recognition concepts) 1s again applied to see if the analyte concentrations 1n the two
data sets are actually different.

After the hot-measurement test and prior to the use of inferential statistical testing, the 1ssue of
non-detects must be dealt with for all tests except the Gehan test, which can be applied with non-
detects present. For all other tests, non-detects should be replaced with a value of 0 § times the
applicable detection hmit, following EPA guidance (Statistical Analysis of Groundwater
Monitoring Data at RCRA Facilities, Addendum to Intenm Final Guidance, July 1992), but
realizing the performance of simple substitution decreases with an 1ncreasing proportion of non-
detects

The handling of non-detects, and the presence of multiple detection limits 1n the RFEDS data
base, requires the use of good professional judgement along with the general guidance offered
here The use of graphical displays of data will assist in the handling of high-value non-detects

A discussion of detection limits will be given at this point.




Gehan Test or Nonparametric ANOVA Test

o

The Gehan test 1s a nonparametric test and can be used when multiple detection limats
are present. The Gehan test will be applied without replacing non-detects These are
the principal favorable attributes of the Gehan test

Standard nonparametric ANOVA tests (Wilcoxon Rank Sum and Kruskal-Wallis) are
widely used 1n environmental assessment, and are discussed 1n EPA guidance (Statistical
Analysis of Groundwater Monitoring Data at RCRA Facilities, Addendum to Interim
Final Guidance, July 1992). These tests require replacement of non-detect values, either
by simple substitution or maximum-likelthood methods.

For the Gehan or nonparametric ANOVA test, a p-value will be generated and p-values
that are equal to or less than 0.05 will normally be considered indicative of a significant
difference from background. Statements of the test and null hypotheses will be given,
1n both statistical and narrative terms

Quantile Test

The quantile test is also a nonparametric test and can be considered as a rapid screening
test.

Due to limitations 1n the quantile test, the test will only be used if the largest 20% of the
combined background and site data are detects

A p-value will be generated and p-values that are equal to or less than 0 05 will indicate
a significant difference from background Statements of the test and null hypotheses will
be given, 1n both statistical and narrative terms

T
The shippage test 1s a nonparametric test and can be considered as a rapid screening test

Due to hmitations in the shppage test, the test will possibly not be used 1if the largest
background value 1s a non-detect If the largest background value 1s a non-detect, then
professional judgement will be apphed to determine whether or not the slippage test 1s
applicable. For example, if the second largest background value is a detect and 1s ssmilar
1n value to the largest background value, 1t could be used in place of the largest value
(although the replacement must be taken into account when 1nterpreting the test results)

A p-value will be generated and p-values that are equal to or less than 0 05 will indicate
a significant difference from background Statements of the test and null hypotheses will




be given, 1n both statistical and narrative terms

T-Test

o The t-test 1s a parametric test and 1s very commonly used when testing the difference
between means of two data sets.

0 Due to limitations in the t-test, the test will be apphed in cases where both background
and OU data are normally distributed and contain at least 20 data points, and less than
20% of the background and OU data are classified as non-detects.

0 A p-value will be generated and p-values that are equal to or less than 0.05 will indicate
a significant difference from background. Statements of the test and null hypotheses will
be given, 1n both statistical and narrative terms.

Due to their wide use 1n statistical applications, including regulatory settings, 1t 1s possible that
ANOVA (parametric and non-parametric) tests may qualify as the most appropriate tests,
notwithstanding their limitations with non-detects and multiple detection imits. DOE and 1ts
contractor shall confer with EPA and CDH, and seek regulatory assistance prior to the use of
these tests, and any other tests deemed applicable, as appropriate. For example, see the attached
Figure 1-2, SELECTION OF STATISTICAL METHOD FOR COMPARISON OF
BACKGROUND AND NONBACKGROUND POPULATIONS, from the 1993 Background
Geochemistry Report.

Professional Judgement

The following general guidelines will be used individually and collectively, 1n conjunction with
the above comparison and statistical "tools” to ascertain if a reported analytical detection(s)
constitutes contamination at the OU When professional judgement 1s applied, documented and
defensible evidence will be furnished, and DOE will bear the "burden of proof™

0 Spatial distribution of analytes above background are or are not indicative of
contamination due to waste-related activities at the OU  Spatial plots, interpreted in a
source-to-receptor conceptual model, 1n addition to compound-specific mobility
considerations, generally assist 1n interpretation of inconclusive results

0 Temporal distribution of analyte concentrations at a station indicates the "high" value(s)
1s(are) outlier(s). Time-senes plots at wells or surface-water locations can generally be
used to link apparently insignificant outlier reports to seasonal or hydrological
phenomena, and vice versa.

o Other associated analytes are determined not to be contaminants in the sample or at the
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station. Then this may be added to cumulative evidence ("burden of proof”) that the
analyte 1n question 1s not a potential contaminant of concern. Pattern-recognition

concepts are useful in identifying anomalies as well as confirming "fingerprint”
associations.




Y

Determine Background and
OU Target Populations

]
Y

Set DQOs

l
Y

Data Collection
and Validation

|

Are All QU
Measurements
Nondetecis?

Y

Yes

Data Presentation

]

Y

Conduct Statistical Tests

Y

At Least One
Test
Significant?

No ¥

Anzlvie 1s Not 2 PCOC
Sasecd on Statistical Critena

Task 4: Flow Chart for Comparing OU
Data to Background

The Analyte 1s Not 2 PCOC

Professional
Judgment and
Ceochemical

Analyses Indicate
Results of Tests
are Plausiole?

Y

No

Anaivie 1s 2 PCOC




AdnLs
Alniaisva:d
/ALavivayl

«SHVHV,
SISATVNV
AHOLVIND3aY

SISAIVINV
ANALXA
B ULV

..WQOO.. »5000.
vUyag vt

«SLNVNIWVINOD,
A0 1St ZINO

nSLNVNINYLNOD,
ONININHALIA OL HOVOHdY TVHIANTD

SISATVNY D141 HIIDS -
Stosiuvdwoo -
SOILSUVLS -

«XOU T100L. SISATIVEIV




000d ® IoN aijeuy

000d & aifjeuy

LOAIsog
alijeuy sajeaipu)
awbpnp
|euoissajoid

cueoubig 1se )

ON auQ i1sealy

1581-1

{painquisig
Ajewiop eieq
punoibyoeg pue

A

1sa| afieddyg

SaA

a)s ‘punoibyoeg
pue ajig ul
S}9918Q-UoN %02
uey[ sso7

L1991

1sa] apmuenp

EJN

B Juiod eleq
punoibyoeg
1sabsen)

punoibyoeg g
alig 1o} sjaaleqg

A

ABojopoyjapy uosuiedwon punoibjoeg

SaA

ale 9,0z do|

SIs91 YVAONY
Jusweleduop 10 Jsa| ueyar

A
—

1s8] jJuswainseayy JoH




,;-VMW TSN A L ——— e L ;-
.
1
Categonze Nancackground
Ctservauons
Y
[ Eval 5 T Comsanson
*Hot Spol* Tes: vaiuate Qetects Using of Means
:  Metnod Descnbed in
Secuon 14 ¢
Y
Campare Inomcual
Otservagons to Background
S — —— U T R I « e - .- ..
Prodoryon of
, Nongelec:s
) -\ 2 50% by : |
. Category Y
Evaluate Exzeedances
Termpoarally ane Spataily - - -
parally ana Sea Redlace NDs with Resuly2
I [Yes
Y ! _
Wilssxen Rank Sum or -
Kresxalk-Walhs -
' [
Y
- Y
| [
Texe Loe l_—._i ANCVYA Save Seco e
fVas i
] v
! ’
Y
Ne~zaramet~z Cne-vav I Ur=~zrscrmes [ Aes c.ais Nar—aiiv
ANDVA l Jata’? Diswibutes?
] | Yes
Y
I
Ezsal
Mo Vzrances
~M01¢
Sesutagens?
]Ves
Y
Tarz—ess
Cne-wav ANOVA
Y
Srgure 1.2 Sezcnon of S 2 2z Veroe om Co sz=zes 07 iz - L L2z
Norosaczrot. 2 Poou r=or ¢




NOTICE:

The following section is not sequentially page
numbered . All Tables, however, appear to be
complete and in proper order beginning with

page C-5, Table C-1. The AR microfilm copy
conforms to the original.



.Table C-1. Groundwater UTLs by geologic umt for dissolved metals

J

UPPER TOLERANCE LIMITS BY GEOLOGIC UNIT
GROUNDWATER, DISSOLVED METALS
GEOLOGIC SAMPLE PERCENT STANDARD

ANALYTE UNIT SIZE, N DETECTS MEAN DEVIATION 83/988 UTL UNITS
ALUMINUM coL 35 7143 5518 49 50 224,21 UGL
ANTIMONY coL 3 B33 14 84 950 46 92 UGL
BARIUM coL 34 79 41 7705 3903 207 99 uGn
CADMIUM coL 34 2353 1.97 167 157 UG
CALCIUM coL 35 100 00 $6,314.29 34,355 80 210,868 89 UG
CHROMIUM coL a2 2812 567 593 2603 uGn
COPPER coL 33 36 36 508 420 18.27 UG
fRON coL 34 6176 4638 7970 1370 UGA
LTHIUM CcoL M 88.24 122.177 8453 406 30 UG
MAGNESIUM coL 3 100 00 20,470 41 1061071 56,070 91 UG
MANGANESE coL 35 74.20 3210 3869 161 12 UGN
MOLYBDENUM coL 33 42 42 193§ 32.15 127 &7 UG
POTASSIUM coL 3 84 85 2,086 36 1,903 98 851303 uGn
SELENIUM coL 32 6250 17 40 4289 18312 UGL
SILVER coL <} 2581 3.2 281 1284 UG
SODIUM coL 35 100 00 98,454 29 64,522.31 313,594 26 UG
STRONTIUM coL 34 97 06 701 88 374 80 1,958 08 UGN
TIN coL k3| 41 94 4401 62.59 25816 UG/
VANADIUM coL 32 6562 817 785 34 84 UGL
ZINC coL as 74.29 11.30 1064 4678 UG
ALUMINUM RFA 104 7500 6823 12583 361 64 UG
ANTIMONY RFA 113 49 56 1837 1298 48 61 UG
BARIUM RFA 114 8333 7232 24 50 1298 39 UGIL
CADMIUM RFA 107 2243 166 113 429 UG/L
CALCIUM RFA 113 100 00 37,655 53 18,707 96 81,245 08 UG/
CHROMIUM RFA 113 4158 486 333 1263 UG/
COPPER RFA 112 4375 479 413 14 40 UG
IRON RFA 113 7699 70.28 15723 436 62 uGn
LEAD RFA 111 2432 140 304 B4 UG
LITHIUM RFA 108 68 81 1268 17 36 5312 UG/L
MAGNESIUM RFA 112 9196 4,266 21 1,368 27 7456 60 UG/L
MANGANESE RFA 114 5263 617 1504 4121 UGL
MOLYBDENUM RFA 106 3585 1837 3413 98 88 UG/L
NICKEL RFA 108 3679 7686 765 2549 UG/L
POTASSIUM RFA 110 7809 925 84 705 81 2,570 48 UGL
SILVER RFA 108 2857 273 188 ™" UG/L
SODIUM RFA 112 e8 21 7.602 21 1,740 42 11,657 40 UGL
STRONTIUM RFA 112 85 61 18273 8106 344 88 UG/
THALLIUM RFA 82 2174 168 164 550 UG/L
TIN RFA 100 4100 2972 34 02 108 98 UGA
VANADIUM RFA 11 62.16 836 895 3154 UG/L
ZINC RFA 13 7965 1569 1983 €188 UG/L
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Table C-2. Groundwater UTLs by geologic umit for total metals.

UPPER TOLERANCE LIMITS BY GEOLOGIC UNIT
GROUNDWATER, TOTAL METALS
»'| GEOLOGIC SAMPLE  PERCENT STANDARD
ANALYTE UNIT  SIZE. N DETECTS MEAN DEVIATION 99/99 UTL UNITS
ALUMINUM coL 1% 10000 745.11 789 02 38632 uan
ANTIMONY coL 20 3000 1774 P52 a2 uen
ARSENIC coL 20 4000 193 185 8.24 uan
BARIUM coL 20 8500 90.87 6.40 820 van
CADMIUM coL 20 2500 187 1.74 ) uan
CALCIUM coL 20 100,00 98,540.00 37,8654 79 243,816 53 van
CHROMIUM coL 1 22 45 438 2188 uan
COPPER coL 20 6500 9.20 10 84.54 uGn
IRON coL 19 10000 085.11 679.22 3,308.92 van
LEAD coL 18 38 228 27 918 ven
UTHIUM coL 20 8500 17.94 26.49 44935 ven
MAGNESIUM coL 2 10000 21,320.00 1147251 65,208 75 ven
MANGANESE coL 2 9500 5748 126 39 54173 ven
MOLYBDENUM coL 20 4000 2300 3919 174 05 van
NICKEL coL 1’ 2} 7.28 6.39 3226 uan
POTASSIUM coL 20 7500 201328 1,093 58 5,268 62 uen
SELENIUM coL 18 eeer 1504 4711 201 61 van
SILICON coL 12 10000 8.60075 2,482.31 20,008 64 ven
SODIUM coL 20 10000 101,010 00 68,738 74 364,388 48 van
STRONTIUM coL 20 10000 70585 37948 2,156 90 uGn
THALUIUM coL 20 3500 168 176 843 uGnL
N coL 20 4000 35.35 3462 167 9% uen
VANADIUM coL 20 7500 1682 2737 12170 uGn
2N coL 20 8500 3155 3614 170 01 ven
ALUMINUM RFA 66 9354 384445 5057 31 1922371 T
ANTIMONY RFA 63 4286 2140 1561 sses uen
ARSENIC RFA 6 2767 207 176 743 uGnL
BARIUM RFA & 7879 9613 3676 20782 uGn
CALCIUM RFA 67 100 00 38 650 30 17,854 04 $3,288.54 UG/
CESIUM RFA & 2308 150 64 202.63 768 84 uGn
CHROMIUM RFA 64 5625 82 749 3099 UG
COBALT RFA 66 21.21 846 1030 978 UGN
COPPER RFA 68 727 12.25 13 56 5348 UGN
IRON RFA 66 S8 48 426208 5 960 B9 22,389 15 UG
LEAD RFA a3 7143 364 395 1564 UG/
LITHIUM RFA & 7812 1718 1909 7519 uGn
MAGNESIUM RFA 6 9552 5.050 67 2,112.67 1147530 UG
MANGANESE RFA 6 9091 9009 11399 43673 uGn
MOLYBOENUM RFA 68 3382 24 80 4038 147 60 uGn
NICKEL RFA 6 4091 13.25 1132 4769 UG
POTASSIUM RFA 68 76 47 1,578 46 1,190 52 5198 B4 UG/L
SILCON RFA 37 10000 19 033 92 11 446 15 56.777.23 UG
SODIUM RFA & s70 7.797 16 1,995 38 13,865 12 uGn
STRONTIUM RFA & 7812 12527 29.20 204 47 uen
N RFA 6 3235 34 01 26 65 145 45 uGR
VANADIUM RFA 6 7879 uer 1121 497 UG
ZINC RFA 67 88 06 40 26 6722 244 69 UGN

C-8
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Table C-2 (cont’).

C-5

UPPER TOLERANCE LIMITS BY GEOLOGIC UNIT
GROUNDWATER, TOTAL METALS (CONT)
GEOLOGIC SAMPLE PERCENT STANDARD

ANALYTE " UNIT SIZE. N DETECTS MEAN DEVIATION 99/99 UTL UNITS
ALUMINUM VFA 43 sr 87 2,560.58 3.908.13 14,883.08 uan
ANTIMONY VFA 41 nn 16.5¢ ] ] 47.84 uan
ARSENIC VFA 41 M 170 1857 e.65 usn
BARIUM VFA Q 8372 uan 30 98 21051 UG
CADMIUM VFA Q 23.58 i 178 .9 UG
CALCIUM VFA a3 100 00 0,981 72 30,137.58 15544578 uGn
CESIUM VFA 40 30.00 142,08 184 65 74190 UGn
CHROMIUM VFA 42 8000 &.08 68 20.66 uan
COBALT VFA L 2083 e 8.52 N.60 UG
COPPER VFA Q 8140 106 1248 49 80 uan
RON VFA 2 100.00 24732.59 4,579.64 17,101.38 ueA
LEAD VFA 40 77.50 33 326 n UG
UTHIUM VFA 49 8140 2.81 18.98 2.2 uan
MAGNESIUM VFA L 8767 12,085.24 641082 300074 ugn
MANGANESE VFA 2 85.35 92,38 104 18 42107 uen
MERCURY VFA Q 2228 012 004 0.26 ueL
MOLYBDENUM VFA 2 27 91 1890 36.26 129 uan
NICKEL VFA «Q 4419 841 705 063 ugn
POTASSIUM VFA 2 8140 1.785.13 913.58 4,887 40 ueL
SELENIUM VFA 42 42,38 342 797 2855 V<18
SILICON VFA 2 10000 1583148 1 56188 €1 uGn
SODIUM VFA 2 100 00 32,929 90 16,184.58 82.992.25 uenL
STRONTIUM VFA 43 9535 7414 206 §2 1,026 87 LG
THALLIUM VFA 43 2791 147 1.59 848 uGn
N VFA 42 3810 188 32.57 134 85 UG
VANADIUM VFA 43 707 12.20 1056 45 52 UGN
INC VFA 42 100 00 3993 28 56 13003 uGn
ALUMINUM wCs 19 89 47 1,326 18 263079 11,568 37 UGN
ANTIMONY wCs 7 4706 1909 1053 6158 uGn
BARIUM wCS 1% 84 21 11217 66 05 J70.27 UG
CALCIUM wCs 1% 100 00 5373158 1352783 108,387 86 uGn
CESIUM wCs 20 3500 188 32 21525 1,013 07 ven
CHROMIUM wCs 19 3684 540 402 2108 UG
COPPER wCs 1® 5789 715 43 24 03 UG
IRON wCSs 19 8947 169019 332384 14 628 42 UGnL
LEAD wCs 19 7368 2.68 2.62 1289 UG
LITHIUM wCs 19 7368 2912 1594 91138 uGA
MAGNESIUM wCS 19 100 00 11,527 89 3,792.95 28291 1 UGA
MANGANESE wCs 19 8842 744 55 99 259.28 UG
MOLYBDENUM wCs 19 4211 N4 44 45 208 49 UG
POTASSIUM wCs 19 7368 1,858 85 50067 380776 UG
SELENIUM wCs 18 50 00 910 1903 8448 UG
SILICON wCs 10 100 00 10,474 00 5,986 37 4074570 uGn
SODIUM wCs 19 100 00 27 557 89 9,531 60 64 659 09 UGH
STRONTIUM wCs 19 100 00 390 47 150 51 $76.33 UGA
THALLIUM wCs 18 2778 1985 196 871 UGA
TIN wCs 19 158 3828 39 58 190 26 UG
VANADIUM wCs 1 6842 1057 820 46239 UG/L
2NC wCs 19 84.21 2591 178 95869 UG/L
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Table C-2 (cont’).

UPPER TOLERANCE LIMITS BY GEOLOGIC UNIT
PSR 2 A PO AN AT R » - op PP o te® . . |
hGRO{JN[‘J‘WATE‘i‘YO'*AL‘MEfAlg (CONT') . - .0 PR "'-‘. e s.s'&l \." «® . » -O‘J'r’ e Y
L] .
| GEOLOGIC SAMPLE  PERCENT STANDARD
ANALYTE UNIT SIZE, N  DETECTS MEAN DEVIATION 99 /99 UTL UNITS
ALUMINUM KAR ” 9189 1,791 87 278 10,837 17 uen
ANTIMONY KAR 35 N 15.62 1040 50.28 uen (
ARSENIC KAR 35 54.20 278 202 951 UG ‘
BARIUM KAR 3% s 1 113.95 51.97 288.27 LT
CALCIUM KAR k14 100.00 36,302.43 23,881 47 115,130 78 uat
CESIUM KAR 35 25.71 131.59 17518 715.62 van
CHROMIUM KAR 3 38.09 825 481 20.54 uan
COPPER KAR 3 6111 1109 2182 84.34 uan
HRON KAR n 04.50 2239 92 3,007 44 14,432.11 uan
LEAD KAR 6 o111 3.82 4.20 1808 uan
UTHIUM KAR 37 2649 40.68 20.29 137.2¢ uan.
MAGNESIUM KAR 37 o4 S8 667048 8,030.81 2,268 40 uGn
MANGANESE KAR 37 88 49 6187 128.21 47475 uan
MERCURY KAR 37 2703 013 0.05 0.28 uan
MOLYBDENUM KAR 36 47.22 1859 3345 12048 uGn
NICKEL KAR 35 M2 870 125 32.89 uan
POTASSIUM KAR 7 8919 2,848 38 1,725.69 858 77 ugn
SELENIUM KAR 38 33 119 0.83 3.27 uGn
SIUCON KAR 0 100 00 9,427.50 6,831 12 34,835 00 uGn.
SODIUM KAR 7 100 00 139,228 38 134,404 33 582,422.16 uGn
STRONTIUM KAR 37 87 30 39978 312.58 1,430 50 uGn
THALLIUM KAR 38 1y ] 140 150 .38 uGiL
TIN KAR 37 273 27 48 3118 130 28 (138
VANADIUM KAR 36 69 44 1043 11.26 4775 uGn
ZINC KAR 35 8722 52.45 513 222.56 UGN




Table C-3. Groundwater UTLs by geologic umt for dissolved radionuchdes.

UPPER TOLERANCE LIMITS BY GEOLOGIC UNIT
waie, o=y <. ¢ -GROUNDIATER, DISSOLVED BARIONUGHDES -, o g 2e s 0 i RPN ST
o H . . P .« . . K . . . 4 oo
GEOLOGIC SAMPLE PERCENT STANDARD A '
ANALYTE UNT  size k DETECTS MEAN DEVIATION  UTL 99/99  UNITS ,
CESIUM-137 coL 2 100,00 0% 042 7873 peiA
GROSS ALPHA cot 30 10000 a3 7879 31285  pcin
GROSS BETA cot 27 10000 17 51 2087 12304  pCiA
RADIUM-226 cot 15 10000 0.21 010 064 pCiL
STRONTIUM-28,90 coL 23 100.00 025 024 113 pCiL
TRMUM coL 3 10000 7612 100 42 45048  pCL
URANIUM-233.234 colL 2 100 00 3182 5644 263  pCiL
URANIUM-235 coL % 100 00 0.06 139 se3 poIN
URANIUM-238 cot 24 100.00 2670 4213 1003  poin
CESIUM-137 RFA 15 100 00 027 029 148 peL
GROSS ALPHA RFA 82 100 00 050 080 ac poIL
GROSS BETA RFA 76 10000 168 152 628 pciL
RADIUM-226 RFA 2 100 00 017 oo4 701 peIL
RADIUM-228 RFA 2 100 00 220 042 8095 pCin
STRONTIUM-89,90 RFA 8 100 00 027 023 098 peIA
TRITIUM AFA & 100 00 16303 22301 841.20 poin 1
URANIUM-233,234 RFA 78 100 00 023 021 oss poIL
URANIUM-235 RFA ™ 100 00 003 007 023 peL
URANIUM-238 RFA e 100 00 014 014 056 pCIL
CESIUM-137 VFA 17 10000 058 on 343 pCiL
GROSS ALPHA VEA 80 100 00 293 317 1294 pCyL
GROSS BETA VFA 55 100 00 320 169 854 peiL
RADIUM-226 VFA 13 100 00 031 011 o8 pCirL
RADIUM 228 VFA ‘ 100 00 208 062 976 pCIL
STRONTIUM-89 90 VFA 59 100 00 049 038 168 pCiL
TRITIUM VFA 42 100 00 11500 137 64 549 26 pCiL |
URANIUM-233,234 VFA 60 10000 205 277 1080 pCiML.
URANIUM 235 VFA 60 100 00 o008 012 047 pCIL
URANIUM 238 VFA o 100 00 166 230 892 poIL
CESIUM-137 wes 4 100 00 032 020 2.86 pCilL
GROSS ALPHA wCS 4 100 00 770 595 2647 peiL
GROSS BETA wes 38 100 00 aes 322 1541 pei
RADIUM 226 wes 3 10000 032 008 078 pCL
STRONTIUM-89,90 wes 17 100 00 024 o2 121 pCL
TRITIUM wes 29 100 00 -23 42 110 54 3588 30 pCiWL
URANIUM 233,234 wCS ) 100 00 850 2106 7733 pCAL
URANIUM 235 wes 2 100 00 020 051 188 pCiL
URANIUM-238 wCes a5 100 00 384 31 1417 pCiL
CESIUM-137 KAR 4 100 00 022 030 as2 pCiL
GROSS ALPHA KAR 60 100 00 313 624 2281 pein
GROSS BETA KAR 54 100 00 3z 284 12.19 pCiLL
RADIUM 226 KAR 2 100 00 172 178 3375 pcin
STRONTIUM-89 80 KAR 42 100 00 047 118 421 pCinl
TRITIUM KAR “ 100 00 5688 135 54 @577 pot
URANIUM 233 234 KAR 57 100 00 164 285 1063 pCiL |
URANIUM 23S KAR 57 100 00 003 006 023 pCyL
URANIUM 238 KAR 54 100 00 077 153 558 peiL
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Table C-4. Groundwater UTLs by geologic umt for total radionuchdes

. .-.+UPRER JOLERANCE LIMIJS BY. GEOLOQI.F UNE

* . l
- ‘.o.~.o' . O

’.:o.."- “3 M e o '.&"-
. GROUNDWATER TOTAL RADIONUCLIDES * - . T ’ :
GEOLOGIC SAMPLE PERCENT STANDARD : *
ANALYTE UNI®  SIZEN  DETECTS MEAN ,° DEVIATION WIL 99/9%* UNTS 4 °
AMERICIUM-241 coL 25 100 00 000 000 001 poL
CESIUM-137 coL 23 100 00 018 035 149 pCUL
GROSS ALPHA coL 6 100 00 150 35 14275 1,197 38 pCIL
GROSS BETA coL 6 100 00 8155 85.25 706 79 pCuL
PLUTONIUM-239,240 coL 26 100 00 001 001 004 pCJL
STRONTIUM-89,90 coL 7 100 00 0.26 011 085 pCiL
TRITIUM coL 17 100 00 20115 18339 981 82 pCiL
URANIUM-233,234 cot 8 100 00 5874 66 80 445 99 pCiL
URANIUM-235 coL 8 100 00 2.14 239 16 03 pCuL
URANIUM-238 coL 6 100 00 3604 45 48 37692 peL
AMERICIUM-241 RFA 82 100 00 oo1 oo1 003 pCuL
CESIUM-137 RFA 75 100 00 oos 033 109 pCiL
GROSS ALPHA RFA 5 100 00 189 1.28 1330 pCVL
GROSS BETA RFA 5 100 00 228 148 1545 pCuL
PLUTONIUM-238 RFA 7 100 00 000 000 001 poIL
PLUTONIUM-238,240 RFA 85 100 00 000 000 00 pCIL
STRONTIUM-88,90 RFA 13 100 00 011 021 104 pCyL
TRITIUM RFA 21 100 00 2672 307 18 1,386 83 pCL
URANIUM-233 234 RFA 12 100 00 048 045 258 pCiL
URANIUM 235 RFA 12 100 00 012 020 105 pCit
URANIUM-238 RFA 1 100 00 040 050 283 pCiL ‘
|

AMERICIUM-241 VEA 56 100 00 001 001 005 pCIL
CESIUM-137 VFA “4 100 00 010 030 105 pCuL
GROSS ALPHA VFA 7 100 00 366 206 16 84 poiL
GROSS BETA VFA 7 100 00 454 283 2266 pCUL
PLUTONIUM-238 VFA 6 100 00 001 001 008 pCit
PLUTONIUM-239,240 VFA 62 100 00 001 004 012 pCIL
STRONTIUM-89,90 VFA 8 100 00 043 037 256 pCiL

‘ TRITIUM VFA 27 100 00 14298 180 32 779 97 pCyL

‘ URANIUM-233,234 VFA 7 100 00 158 100 801 pCi/L
URANIUM-235 VFA 7 100 00 010 010 075 pCIL
URANIUM-238 VFA 2 100 00 1.23 120 22318 pCIL
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Table C-4 (cont’)

UPPER TOLERANCE LIMITS .BY GEOLOGIC UNIT

“ . . 5 D - a0 ot o e
CROUNDWATER. TOTAL mnﬁNucuqss (SONT)" T RN L Sy i s
GEOLOGIC SAMPLE PERCENT STANDARD .
ANALYTE » UNIT SIZELN DETECTS MEAN v DEVIATION UTL 99/99 UNITS
o - e e L Nt A ey
AMERICIUM-241 WCS 20 100 00 001 001 007 pCvL
CESIUM-137 wes 14 100 00 0.28 036 186 poiL
GROSS ALPHA weCs 5 100 00 12.65 1246 124 04 pCiL
GROSS BETA wCs ] 100 00 8.27 51 5395 pCiL
PLUTONIUM-238,240 wCS 21 100 00 000 000 002 pCiL
RADIUM-226 WCS 4 10000 0.36 015 219 pCVL
STRONTIUM-88,90 weS 4 100 00 0.05 0.28 325 peiL
TRMUM wCs 19 100 00 212876 8,837 88 36,918 91 pCit
URANIUM-233,234 wcs 8 100 00 749 630 44 13 pClL
URANIUM-235 WwCS 8 100 00 0.28 0.26 1 8% pCiL
URANIUM-238 wCs 3 100 00 511 4.96 123 65 pCiL
AMERICIUM-241 KAR 43 100 00 001 002 007 pCvL
CESIUM-137 KAR 39 100 00 000 0.29 095 pClL
GROSS ALPHA KAR 6 100 00 1108 1683 13308 pClL
GROSS BETA KAR 6 100 00 1201 1345 11067 pCL
PLUTONIUM-238 KAR 5 100 00 001 001 014 pCUL
PLUTONIUM-239,240 KAR 48 100 00 000 001 002 pCiL
RADIUM-226 KAR 3 100 00 058 045 1130 pC.L
STRONTIUM-89,90 KAR 4 100 00 010 026 334 pCy/L
TRITIUM KAR 16 100 00 6283 387 23 1577 10 pCi/L
URANIUM.233,234 KAR 4 100 00 or7 057 778 pCuL
URANIUM 235 KAR 4 100 00 003 002 027 pCL
URANIUM-238 KAR 2 100 00 035 026 48 13 pCyvL
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Table C-5. Groundwater UTLs by geologic unit for water-quality parameters

Lol UPPER TOLERAN CE LDVIITS BY GEOLOGIC UNIT
. . ote e ) . er * o
Set f '“' v 'd'GROINDW/ﬂ'ER' WA’FER‘D‘UKLH“! F’ARAME?E‘R‘S vecy n‘ P wtw "3 o mre g 4."-- g gty
- .
. | GEOLOGIC SAMPLE PERCENT STANDARD-
|anavyTe . UNT ~SIZE. N DETECTS MEAN DEVIATION  99/99 UTL  UNITS
% o T B B R -w ¢ ] v - B . o * s s g % o * .
BICARBONATE coL 52 10000 393,871 94 175,851 17 94868235  UGL
CHLORIDE coL 42 10000 18,114.29 10,104.20 4999305  UGA
FLUORIDE coL 51 100.00 1,05373 536 87 2,747 56 UG
NITRATE/NITRITE coL 56 6429 1,68375 3,700 64 1335928  UGL
ORTHOPHOSPHATE coL 27 481S 1183 7.48 3834 UGL
PHOSPHORUS coL 10 4000 30.50 2906 181 98 uaL
SILICA coL 4 10000 12,037.35 €.549 60 2270134  UGL
SULFATE coL 48 10000 215,585 67 26498047  1,051,58004 UGL
TOTAL DISSOLVED SOLDS |  cot 52 10000 68723077 40040170 197888312  UGL
TOTAL SUSPENDED SOUDS,  COL 52 6731 18,038 46 24,207 00 9441155  UGL
BICARBONATE RFA 114 10000 114,859 08 56,766 87 24712568  UGL
CHLORIDE RFA o5 9158 8,707 47 13,538.26 4025163  UGL
FLUORIDE RFA 108 9630 306 29 9085 51806 UG
NITRATE/NITRITE RFA 115 97.39 1,448.26 76526 3,231 31 uGL
NITRITE RFA 23 4348 3313 5344 220 87 UGL
. ORTHOPHOSPHATE RFA 81 5679 14 44 1292 5373 uan.
PHOSPHORUS RFA 2 6818 4427 4543 228 50 uGL
SILICA RFA 105 10000 15,873 61 8,274 40 3515287  UGL
SULFATE RFA 103 9903 22,384 47 19,440 47 6768075  UGL
TOTAL DISSOLVED SOLIDS | RFA 115 10000 189,817 39 84,386 50 40973887  UGAL
TOTAL SUSPENDED SOLIDS  RFA 111 8549 182,684 68 334,207 01 961,38702 UG
BICARBONATE VFA 78 10000 242,462 09 116,731 17 50744157  UGL
CHLORIDE VFA 67 97 03 16,061 19 12,727 88 54,766 69 UGA
CYANIDE VFA 21 2857 939 570 3082 UGL
FLUORIDE VFA 7% 0737 505 27 186 31 1,071 82 UG
NITRATE/NITRITE VFA 72 6528 20208 257.28 84 46 UG
NITRITE VFA 12 2500 1917 1505 88 50 UG
ORTHOPHOSPHATE VFA 54 5556 1782 2704 10313 UG
PHOSPHORUS VFA 15 4667 4467 4245 224 10 UG
SIUCA VFA 76 100 00 15,164 53 8,599 63 41 31598 UGN
SULFATE VFA 69 100 00 54,486 96 74,995.26 282,547 55 UG
TOTAL DISSOLVED SOLIDS | VFA 76 10000 334,744 54 167,754 49 84488584  UGL
TOTAL SUSPENDED sounﬂ VFA 72 e8es 90727 64 141,259 37 52020738  UGL
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Table C-5 (cont’)

UPPER TOLERANCE LIMITS BY. GEOLOGIC UNII‘ .

» € »
PO 2L IS ...nn.b-‘ *.‘, P ot oa ..: P ;-.. . "
GROUNDWATER WATES QUATHY PMHER B A ek o S el
GEOLOGIC sAMPLs PERCENT STANDARD .
YIE, .. UNIT. SIZE, N DETECTS MEAN EVIATION 99/99 UTL s
X3 g d A N i - . P . [ 2] L4 *
BICARBONATE wCs 67 10000 255,472 87 134,489 69 664,456 C2 UG
CHLORIDE wes 53 8302 9,094 34 11,230 61 44,526 93 UG
CYANIDE wes 7 28.57 1000 707 5534 uGL
FLUORIDE wCs 65 98 46 893 69 595 09 2,703 37 UG
NITRATE/NITRITE wes &2 8710 71540 1,067 15 3,960 61 uGn
NITRITE wWCS 1 6364 28 82 2752 1517 uGn
ORTHOPHOSPHATE wes 2 44 83 14.48 11.52 5450 UG
PHOSPHORUS wes ) 65 67 2889 31.%0 197.58 UG/L
SILICA wes 49 10000 10,404 94 6,489.24 30,678 48 uGn
SULFATE wCS 58 10000 131,008 62 241,197 17 891,985 69 UGL
TOTAL DISSOLVED SOUDS |  WCS 67 10000 405,040 30 37587393 1,548,972 91 uGnL
TOTAL SUSPENDED SOLIDS ~ WCS 66 8570 187,939 39 787,942 93 2581,64105 UGN
ALKALINITY AS CACO3 KAR 3 100 00 305,165 67 160,234 46 413405044 UGN
BICARBONATE KAR 83 10000 233,546 17 102,980 99 473451 87 UcT
CARBONATE KAR 82 2826 331877 4,24524 13,21017 UG
CHLORIDE KAR 70 96.20 100,205 85 128,066 02 489,654 73 vGnL
FLUORIDE KAR 92 8783 949 35 465 34 2,033 58 uGn
NITRATE/NITRITE KAR 90 78 89 861.22 94596 3,737 87 uGnL
NITRITE KAR 16 56 25 190 62 20519 1,407 78 UG
ORTHOPHOSPHATE KAR 54 6111 1846 1016 5052 UG
PHOSPHORUS KAR 14 6429 17357 264 99 1,322 89 UG
SILICA KAR 83 10000 8,077.25 5,808 92 2574217 UG/
SULFATE KAR 82 9512 123,943 80 250,872 10 886,845 95 UG/L
TOTAL DISSOLVED SOLIDS KAR 84 10000 545,138 30 445,290 59 1,582,66538  UG/L
TOTAL SOLIDS KAR 5 8000 318,240 00 356,657 58 350641455  UGH
TOTAL SUSPENDED souoj KAR 88 77.27 403,085.23 727,872 80 2,616,850 51 UG
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FLOW- , SAMPLE * PERCENT .

* STANDARD

Y L R A T

ww ¥

ANALYTE SYSTEM SIZE. N DETECTS ., MEAN - DEVIATION 99/99 UTL Unns
ALUMINUM -, LOYER & 7870 s 4402, 182.67 UG
um’Mo LONER o of2° Lau.= % s Clpn o @l . Saen
ARSENIC LOWER 5 4515 241 170 2 ven
BARIUM LOWER 66 8636 8418 2179 150 44 uan
CADMIUM LOWER 2 2258 176 133 580 uGn
CALCIUM LOWER 67 10000 Mus582 235527 108,150 84 uen
CESIUM LOWER s« 2983 160,88 179 94 72859 ven
CHROMIUM LOWER 6s 2815 as7 315 13585 uen
COPPER LOWER s zves a7 se3 1582 van
IRON LOWER & 110 3367 3532 14106 uen
LEAD LOWER 6 2031 1.80 527 1783 van
UTHIUM LOWER e o182 3853 2784 12321 ey
MAGNESIUM LOWER & 0 6.072.18 4,067.56 18,441 63 veL
MANGANESE LOWER 7 nes 9.29 7.24 N van
MOLYBDENUM LOWER & 5313 1688 2701 9900 UG
NICKEL LOWER 65 2308 581 626 2408 ven
PHOSPHORUS LOWER 4 10000 17475 8565 1,235 68 uen
POTASSIUM LOWER 67 8955 273118 1.812.39 7,634 46 ven
SELENIUM LOWER 54 2963 134 108 a7 uGL
SILVER LOWER 5 2881 2.89 2.01 803 uGn
SODIUM LOWER 67 10000 14201269 13552156 554,133 75 uen
STRONTIUM LOWER 66 10000 383 02 294 27 1277 %0 ven
THALLIUM LOWER 56 2143 172 187 762 UG
N LOWER 65 4000 2307 2530 100 01 uen
VANADIUM LOWER 65 569 6N 760 2981 uen
ZNC LOWER 67  Bass 1096 10.20 4199 uan
ALUMINUM UPPER 46 TI64 59 52 8729 262 91 UGL
ANTIMONY UPPER 248 48 38 17 34 1110 4320 UG/
BARIUM UPPER 256 8359 8342 34 56 163 94 UG
CADMIUM UPPER 240 2208 173 126 466 ueL
CALCIUM UPPER 256 100 00 55414 55 32 564 11 131288 91 UG/L
CESIUM UPPER 211 2133 20220 285 69 867 87 UG
CHROMIUM UPPER 250 3600 oy 360 1369 UG
COPPER UPPER 248 23919 501 442 1532 uGL
CYANIDE UPPER 3 L] 583 382 9709 uGn
IRON UPPER 255 76 47 56 26 113 44 320 57 UG/L
LEAD UPPER 251 2390 159 an 1257 UGIL
LITHIUM UPPER 250 7520 3395 5430 160 47 UGIL
MAGNESIUM UPPER 253 8585 10038 28 8309 40 29,399 19 UG/
MANGANESE UPPER 255 6078 2747 6743 184 57 uGn
MOLYBDENUM UPPER 241 3T 19 64 3394 9873 UG
NICKEL UPPER 236 3263 701 718 2373 UG
PHOSFHORUS UPPER & 10000 167 00 5243 a7 UGN
POTASSIUM UPPER 252 a1 7s 1,371 50 1 069 01 3,862.30 UG/L
SELENIUM UPPER 219 3196 §58 19 07 50 02 UG/
SILVER UPPER 235 2851 284 212 779 uGn
SODIUM UPPER 25« 992 32,0128 43667 67 133758 65 UGIL
STRONTIUM UPPER 252 9286 32360 30358 103095 UG
THALUUM UPPER 212 217 164 163 544 UG
™ UPPER 215 4298 3096 T 11796 UG
VANADIUM UPPER 249 6466 792 873 2826 uGn
2UNC UPPER 256 80 47 14 03 17 87 55 66 UG
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Table C-7. Groundwater UTLs by flow-system for total metals

.UPPER TOLERANCE I,IMI'IS BY FLOW-SYSTEM,

e’

L]
- ae %

Bnomm a’,&m .-4'-- g .«.‘.. -.- ) .'. ..-pt .t .t o3 Ay el ..3;?,-.
s M ]
FLOW.  SAMPLE * PERCENT " STANDARD
ANALYTE . SYSTEM  SIZE N DETECTS MEAN JDEVIATION 99/99 UTL UNITS
. . »
T UMINUM owven Y w " st ' Ymiwm 2738 "% “woerr 't un’e
ANTIMONY LOWER 3 3143 1562 1040 50.28 UG
ARSENIC LOWER 35 $4.20 278 2.02 9 51 UG/
BARIUM LOWER 3% 86.11 113.85 s1.97 288.27 uan
CALCIUM LOWER » 400.00 96,382.43 23,881 47 115,130 79 uan
CESIUM LOWER 3 25.71 131 59 17518 71562 uea.
CHROMIUM LOWER 3% 3888 825 481 2054 uGA
COPPER LOWER 38 61 11 1.9 2182 844 van
IRON LOWER ” o458 2238 82 3,007 &4 14,432.11 uan
LEAD LOWER 3 611 an 429 1808 uGn
UTHIUM LOWER 87 88.49 068 2028 137.26 ugn
MAGNESIUM LOWER 14 9458 667948 5,030 81 23,268 40 UGr
MANGANESE LOWER Y4 8649 6187 125.21 47475 UGA
MERCURY {OWER 14 2703 013 00s ozs ugn
MOLYBDENUM LOWER L7 a2 18.59 345 129 4 van
NICKEL LOWER as 34.29 870 725 3289 uan
POTASSIUM LOWER LY 819 2.845.38 1,725.69 8,536.77 uGn
SELENIUM LOWER 3 LLE] 119 06 327 uen
SILUCON LOWER 20 100 00 .427 50 6,631 12 34,835 00 uGn
SODIUM LOWER 8 100 00 139 228.38 134,404 33 582,422.16 uen
STRONTIUM LOWER 37 97.30 39978 31258 1,430 50 uGn
THALLIUM LOWER 36 2178 140 150 636 uan
TN LOWER a7 2973 2746 3118 13028 uGn
VANADIUM LOWER 3 8944 1043 11268 4775 uen
ZINC LOWER 36 $7 22 52.45 5131 222.56 UG/
ALUMINUM UPPER 147 95.24 2,742 80 424873 1264233 UG
ANTIMONY UPPER 141 3830 1919 1285 4914 uGn
ARSENIC UPPER 138 28.26 195 171 593 ven
BARIUM UPPER 148 8176 102 44 4537 208 14 VG
CALCIUM UPPER 149 100 00 55,030 23 3166778 128816 15 uGn
CESIUM UPPER 142 2465 154 42 19879 617 60 uGn
CHROMIUM UPPER 143 4755 701 868 2258 uGn
COPPER UPPER 148 74 32 1067 12.21 3912 uGn
IRON UPPER 147 9796 301734 4984 50 14 654 53 uGn
LEAD UPPER 140 6929 326 364 175 uGn
UTHIUM UPPER 149 7852 375 4876 147 37 UG
MAGNESIUM UPPER 149 9732 10,315 64 7.056 43 28 854 11 uan
MANGANESE UPPER 148 8988 79 59 108 18 331 64 G
MERCURY UPPER 148 2027 012 004 022 uan
MOLYBDENUM UPPER 150 3400 2409 3947 116 04 uGn
NICKEL UPPER 145 37.2¢ 1058 949 3268 uan
POTASSIUM UPPER 150 7733 1,73121 1,176.58 4472.65 uan
SELENIUM UPPER 144 3056 457 1864 4799 uGn
SILICON UPPER 82 100 00 15 564 97 10,797 33 48 395 65 UGn
SODIUM UPPER 149 9866 3008185 40,018 71 123,327 78 uGn
STRONTIUM UPPER 148 8904 31261 27108 944 25 uan
THALLIUM UPPER 146 2397 167 176 577 uGnL
N UPPER 149 3490 3382 352a3 116 20 uGn
VANADIUM UPPER 148 7703 1381 1409 4564 uGan
ZNC UPPER 149 9195 a7 16 49 80 192 UG/

C-17



Tidev

Table C-8. Groundwater UTLs by flow-system for dissolved radionuchdes

UPPER TOLERANCE LIMITS BY FLOW-SYSTEM
GROUNDWATER, DISSOLVED RADIONUCLIDES
. STANDARD
*¢ +«" DEVIATION * » "o UTL99/99* %  UNITSa'
-»
CESWM-i37 . " *LOWER % * 106 00 s o2 6s0 * 3s2 pCI"* *
GROSS ALPHA . LOWER . 60 100 00 313 624 ° 281 * pcin
GROSSBETA °. LOWER 54, 100 0p L¥ -] . 284 1219 povL
RADIUM-226 LOWER 2 100 00 *172 178 32175 pCiL
STROMTIUM-20.90's, » [ LOMER" * 4. 230000 o & 0Q3 - 1% 421 4ur, RBQL
TRITIUM . LOWER 9 100 00 Y 13594 48577 pCVL
URANIUM-233,234 LOWER 57 100 00 164 285 1083 pcUL
URANIUM-235 LOWER s7 100 00 003 008 023 pCiL
URANIUM-238 LOWER 54 100.00 077 153 558 pCIA
AMERICIUM-241 UPPER 2 100 00 001 001 FAT] pciL
CESIUM-137 UPPER 38 100.00 042 053 2.4 pCiL
GQROSS ALPHA UPPER 213 100.00 8.35 232 83.06 pciL
GROSS BETA UPPER 196 100.00 4089 1223 3725 pevL.
RADIUM-226 UPPER 36 100.00 0.26 0.11 [T pciL
RADIUM-228 UPPER [ 10000 212 0s2 554 powL
STRONTIUM-89,90 UPPER 180 100 00 034 03 105 pcuL
TRITIUM UPPER 165 100 00 10170 180 30 57879 peiL
URANIUM-233,234 UPPER 207 100 00 691 2544 7422 pCIL
URANIUM-235 UPPER 207 100 00 0.20 064 188 pCin.
URANIUM-238 UPPER m 100 00 483 1767 5180 pCifL
Table C-9. Groundwater UTLs by flow-system for total radionuclides
GROUNDWATER
TOTAL RADIONUCLIDES
FLOW _ SAMPLE  PERCENT STANDARD

ANALYTE SYSTEM SIZE N DETECTS MEAN DEVIATION UTL 99/99
AMERICIUM 241 LOWER o 100 00 001 002 007 pCUL
CESIUM 137 LOWER 39 100.00 000 029 098 pCIL
GROSS ALPHA LOWER 6 100 00 1108 1663 13308 pOL
GROSS BETA LOWER 6 100 00 12.01 1345 11067 pCiL
PLUTONIUM 238 LOWER 5 100 00 001 001 014 pCVL
PLUTONIUM-239,240 LOWER 48 100 00 000 001 002 pCVL
RADIUM 226 LOWER 3 100 00 059 045 130 pCIL
STRONTILUM-89,90 LOWER 4 100 00 010 026 am pCIL
TRITIUM LOWER 16 100 00 6293 36723 1577 10 pCUL
URANIUM 233 234 LOWER 4 100 00 o7 057 779 pCVL
URANIUM 235 LOWER 4 100 00 003 002 027 pCyL
URANIUM-238 LOWER 2 100 00 03s 0.28 4813 pCiL
AMERICIUM-241 UPPER 11 100 00 oot 001 003 pCiLL
CESIUM 137 UPPER 156 100 00 012 033 100 pCvL
GROSS ALPHA UPPER 23 100 00 4350 94 28 350 58 pCVL
GROSS BETA UPPER 23 100 00 2495 5334 22131 pCiL
PLUTONIUM 238 UPPER 15 100 00 000 o0 003 pCyL
PLUTONIUM 239 240 UPPER 184 100 00 000 002 008 pCi/L
RADIUM-226 UPPER 6 100 00 036 013 129 pCL
STRONTIUM-89 90 UPPER 32 100 00 o 028 118 pCct
TRITIUM UPPER 84 100 00 624 85 4,24675 13,539.22 pCuL
URANIUM 233 234 UPPER as 100 00 1562 3875 14483 pOL
URANIUM 235 UPPER 35 100 00 062 1238 523 pCiNL
URANIUM 238 UPPER 2 100 00 1084 2773 11417 pCuL
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) Table C-10 Groundwater UTLs by flow-system for water-quality parameters

.. .., ..~JUEPER TOLERANCE LIMITS BY FLOW-S..YSTEM ) :
y % .'-'.. . . . % We ?" e o 2.
ad . ‘*f‘ef A Gﬁqwmm “!vA'ﬁE'R.nr.‘fm mmmns'*w A ; ':- i 4 2 wpreed el @ hd 2, t,
. . . FLOW. SAMPLE PERCENT STANDARD Y N
ANALYTE » SYS¥EM "SIZE N __ DETECYS MEAN . _.DEVIATION _90/99 UTL UNITS .
Frrbn T b ANV ASTCREOS 7T AL LMY 23 ol T ¢ ea0sNBaere  fedasces & ¢ wmheseel, . seyene |l
BICARBONATE LOWER 83 10000 23354617 10208099 473491087 uen
CARBONATE LOWER 2 2826 33877 424524 13,210 17 uen
CHLORIDE LOWER ™ 9620 10020595 128 066.02 489 654 73 van
FLUORIDE LOWER 92 9 94935 48534 2,033 58 van
NITRATE/NITRITE LOWER w0 7880 88122 94596 373787 uen
NITRITE LOWER 16 56.25 190 62 205 19 1407 78 uGL
ORTHOPHOSPHATE LOWER 54 ey 1848 1016 50 52 uan
PHOSPHORUS LOWER u o e 17357 26495 132289 van
SiLicA LOWER & 10000 8.077.25 5.808.92 25,742.17 van
SULFATE LOWER 2 8512 12394390  250,872.10 886,845 95 vean
TOTAL DISSOLVED SOLIDS LOWER 84 100,00 54513830 445290 59 1,582,665.38 ven
TOTAL SOUDS LOWER 5 8000 31824000 356,657 98 3,506,414 55 uan
TOTAL SUSPENDED SOUIDS | LOWER 8 nz 40308523 72797280 2,616,850 51 ven
ALKALINITY AS CACO3 UPPER 3 100 00 158 900 00 158,643 41 A947,773 53 uGnr
BICARBONATE UPPER 311 10000 22380708 15171758 577,309 04 uan
CHLORIDE UPPER 257 e 1224167 12,630 51 4236078 uen
FLUORIDE UPPER 300 9767 61107 47204 171092 uen
- NITRATE/NITRITE UPPER 05 Bis4 1,048 34 1,807 86 526065 uen
% NITRITE UPPER 58 M 2794 3825 148 61 uGn
ORTHOPHOSPHATE UPPER 191 5340 1505 1747 5576 uen
PH UPPER 3 10000 717 046 18.20 vGn
PHOSPHORUS UPPER 6 5T 3945 4160 17070 uGn
SILICA UPPER 274 100 00 14 082 82 807596 32899 91 UG
SULFATE UPPER 278 99 64 86 370 14 174 61396 493 220 67 UG/L
TOTAL DISSOLVED SOLIDS UPPER 310 100 00 55 495 44 31201029 1082476 41 UG/L
TOTAL SOLIDS UPPER 4 7500 24 025 00 36 789 98 479752 89 UG/
TOTAL SUSPENDED SOLIDS UPPER 301 8007 133396 64 429,323 86 1,133 721 28 UGR
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Table C-11 Geologic matenal UTLs by geologic umt for total metals

e et a. UPPEB TOLERANCE LIMITS BY GEOLOGIC UNIT . . oree . . A .
Do . Y oeeny . oo
S e ’ﬁﬁdf@éf@“M’ATsmA‘Es TOTAL METRCS™S * =08 Pt s ot Wl 2irtmy Wb e o Sngoy o ot vt
. . . 32 . - . Y - .* .
. . GEOLOGIC - SAMPLE Psacsm . +  STANDARD .
. * ANALYTE © o+ & o UNIN  +SI2E N DETECTS MEAN . ., DEVJATION - 99/9% UTL ‘ URITS ..
¢ - . . . . .o ¢ . y o . .
% ° ‘h‘ d'.\ '&uﬁnuu ee [ e S, .gatc, . 28 [ ] 1w&~ - “15.5'41.:3 L YT :.‘4595.‘ "2’.‘57“ . “Gméa. ”» 73®
ARSENIC coL 28 8571 asy 174 965 MG/XG
BARIUM cot 28 100 00 133.20 94 05 46257 MG/XG
BERYLUUM coL 28 9643 547 547 2462 MG/KG
CADMIUM coL 28 5708 086 042 238 MG/XG
CALCIUM coL 28 100 00 9,082.14 6,359 14 31386 50 MG/KG
CESIUM coL 24 75.00 206.24 56.88 413.26 MG/XG
CHROMIUM coL 28 100 00 1379 588 M3 MG/XG
COBALT coL 28 2500 8.11 as 1868 MG/KG
COPPER coL 28 9643 1467 548 87 MG/KG
IRON coL 28 100 00 15,028 07 6,715 26 38,544 51 MG/KG
LEAD coL 28 100 00 16.23 462 3240 MG/XG
UTHIUM coL 28 2857 852 756 (VY- MG/XG
MAGNESIUM coL 28 7857 2.987 32 1,577 90 851305 MG/KG
MANGANESE coL 28 100 00 19187 160 26 75310 MG/XG
MERCURY coL 27 222 018 020 oss MG/XG
NICKEL coL 28 $2.86 1697 8.28 4597 MG/XG
POTASSIUM coL 28 asn 978 61 72138 3,50578 MG/KG
SELENIUM coL 7 222 08s 06s 315 MG/XG
SILVER coL 19 4211 585 9 46 42.68 MG/XG
: STRONTIUM coL 28 8571 s592 2704 150 63 MG/KG
S TIN coL 23 26 09 8736 147 51 630 37 MG/XG
VANADIUM coL 28 100 00 3031 1223 7315 MG/KG
2NC coL 28 100 00 56 13 2192 132 87 MG/KG
ALUMINUM RFA 62 100 00 1356595 1365725 55057 66 MG/KG
ARSENIC RFA 62 6935 415 570 2148 MG/KG
BARIUM AFA 62 8387 84 46 100 14 388 97 MG/KG
BERYLUIUM RFA 62 87 10 465 466 1083 MG/KG
CADMIUM RFA 46 4783 084 048 2.36 MG/KG
CALCIUM RFA 62 82.26 6676 41 19 969 15 67 402 61 MG/KG
CESIUM RFA 62 75 81 242.09 337 12 126728 MG/KG
CHROMIUM RFA 62 100 00 208 3015 13377 MG/KG
COBALT RFA 62 3548 876 1316 4879 MG/XG
COPPER RFA 62 87 10 188 1559 55 10 MG/XG
IRON RFA &2 100 00 14,347 10 1612679 63 388 67 MG/XG
LEAD RFA 62 100 00 905 707 30 54 MG/XG
UTHIUM RFA 62 59 68 1433 12.85 53 41 MG/KG
MAGNESIUM RFA 62 58 06 248238 409378 14 531 58 MG/KG
MANGANESE AFA 62 100 00 23592 417 44 1505 38 MG/KG
MERCURY RFA S4 4259 029 080 2.81 MG/KG 1
NICKEL RFA 59 88 14 2335 2545 103 63 MG/KG '
POTASSIUM RFA 61 2787 154533 303693 10 780 63 MG/KG
SILVER RFA 5 30 91 2.48 585 1999 MG/KG
STRONTIUM RFA 62 3065 7793 8702 34255 MG/XG
VANADIUM RFA 62 %677 32.03 3406 138 33 MG/XG
ZINC RFA 61 9344 2097 6125 21623 MG/KG
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) Table C-11 (cont’)

. . _ . -|UPPER TOLERANCELIMITS.BY GEQLOGIC UNIT , , . , 1.,
Orey e - L LT B P s *s
it ?éEdLG&b Mkﬁzﬁ'ﬁ:.s' ‘Pd’fmﬂemus‘ (com'ﬁ WAL TN L NS e M T AR e e
L d
- . * - . '.
. : - GEOLOGIC  SAMPLE reacwr STANDARD ‘ |
o 7 * “{ANAWYTE- ¢ o °- UNT . SZE N oetacﬂu s € MEAN , DEVATION .~ 90/89 UTL . UNITS . §...
. ewmp 8 , b r . ‘e oy e ¥ I PR . LI
| ’ ALUMINUM LR CARSE AL AN NI B AN Y TRl PPN R TR AL vamde e~ .
ARSENIC wes 9 nn 264 . 158 127 MG/KG
BARIUM wes ® 8889 64 81 2627 206.40 MG/KG
BERYLLIUM wes $ 10000  # as? 100 045 MG/KG
CADMIUM wes ) 22 0.83 0.27 208 MG/KG
CALCIUM wes ) 86 67 221333 1,356 05 9.520.83 MG/XG
CESIUM wes ) 100 00 21489 590 4718 MG/XG
CHROMIUM wes ® 100.00 20.70 593 5265 MGG
COPPER wes 1] 100.00 1214 591 Q% MG/XG
IRON wes ® 100.00 1“2 4,088 80 38,177 70 MG/XG ’
LEAD wes ® 100 00 668 315 2366 Ma/KQ
MAGNESIUM wes ® 8556 2.033.80 1,253 38 8,788 12 MG/KG
MANGANESE wcs ® 100.00 17108 59 17 708.30 MG/XG
NICKEL wes 9 100 00 15.31 687 5231 MG/KG
SELENIUM wcs 9 68.67 1.95 125 (4] MG/XG
SILVER wes 9 100 00 2429 694 8168 MG/XG
TN wes ] 100.00 278.00 85 04 €28 52 MG/XG
VANADIUM wes ® 100 00 3142 101 9076 MG/KG
ZNG wCs ] 100 00 2382 8.30 €8.34 MG/XG
\é ALUMINUM KAR 21 10000 7,482.60 2,681.30 17,608 83 MG/XG
ARSENIC KAR 21 65 67 a2 2.28 1505 MG/XG
‘ BARIUM KAR 21 9524 9940 5510 307 51 MG/KG
BERYLLIUM KAR 21 100 00 33s 318 1529 MG/KG
CADMIUM KAR 19 5789 083 037 2.28 MG/KG
CALCIUM KAR 21 100 00 5,477 14 183178 12,385 06 MG/KG
CESIUM KAR 16 8375 22362 3126 352 50 MG/KG
CHROMIUM KAR 21 100 00 a0 208 2018 MG/KG
COBALT KAR 21 2381 674 720 3394 MG/KG
COPPER KAR 20 100 00 1576 593 3848 MG/XG
IRON KAR 20 10000 12,963 25 8,753 38 48502 32 MG/KG
LEAD KAR 21 100 00 189 619 22 MG/KG
UTHIUM KAR 21 28 57 717 839 30 B4 MG/XG
MAGNESIUM KAR 21 65 67 205371 121343 663537 MG/XG
MANGANESE KAR 21 100 00 17190 18374 065 82 MG/KG
! MERCURY KAR 21 3333 023 024 113 MG/KG
NICKEL KAR 19 84 21 1878 1338 70 90 MG/KG
SELENIUM KAR 19 3158 o090 101 485 MG/KG
SILVER KAR 1 2500 ar2 822 2037 MG/KG
STRONTIUM KAR 21 90 48 €9 50 2085 186 40 MG/KG
VANADIUM KAR 20 000 2070 876 54 25 MG/KG
ZINC KAR 21 100 00 6024 1922 132 82 MG/KG
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Table C-12 Geologic matenal UTLs by geologic unit for total radionuchdes

UPPER TOLERANCE LIMITS BY GEOLOGIC UNIT
GEOLOGIC MATERIALS, TOTAL RADIONUCLIDES

.F R A

ol LA

e 04

'-'P' e a0 b, « o o - PORSIE
. £ L .

'." iEY. ”‘:‘f ~l% -eemgsv’ 'sr'z's N o&sw}' "*" MEAR: * "‘% h"'%mm""“b‘ﬁﬁ’
CESIUM-137 * Il - 28 10000 * oot 004 .07 pCllg -
GROSSALPHA # =* . |* coL - 28 % 10000 - -aus ee + 880 ¢ ..sa.w., 4 PG ¢
GROSS.BETA. 14, L L2y 10000 .

" puronumsmas ' ‘gg vk Tt =Y " " :'""o‘of‘ . """boa‘ . ..gi’.
RADIUM.226 coL 21 10000 107 018 177 pCilg
RADIUM-228 coL 21 10000 15 0.2 265 pClp
STRONTIUM-86,90 cot 28 10000 00t 03 124 pCilg
TRMUM coL 28 10000 624 106 18 43390 pCllg
URANIUM, TOTAL coL 28 10000 186 073 a4 pCifg
URANIUM-233.234 coL 2 100,00 14 188 688 pCllg
URANIUM-235 coL 2 10000 004 008 024 pClg
URANIUM-238 coL 22 10000 ™ 0.34 215 pClg
AMERICIUM-241 RFA 22 10000 0.00 009 002 pCilg
CESIUM-137 RFA 62 10000 001 004 01 pClg
GROSS ALPHA RFA 62 10000 232 812 .21 pCilg
GROSS BETA RFA 62 10000 2410 675 ue2 pCilg
PLUTONIUM-239,240 RFA 62 10000 000 001 002 pCifg
RADIUM 226 RFA 58 10000 os 010 096 pCilg
RADIUM-228 RFA s8 10000 134 031 232 pCUp
STRONTIUM-29,90 RFA 62 10000 003 035 109 pClg
TRITIUM RFA 62 10000 172.90 122.68 545 98 pCilg
URANIUM, TOTAL RFA 6 10000 129 081 376 pCg
URANIUM 233,234 RFA 62 10000 064 046 204 pCilg
URANIUM-235 RFA 62 10000 0o 003 011 pCirg
URANIUM-233 RFA & 10000 064 032 179 pCilg
CESIUM 137 wes ® 10000 001 003 019 pClfg
GROSS ALPHA WCS 5 10000 2089 ses 52.59 pCg
GROSS BETA wCs 9 10000 2189 553 5170 pCg
PLUTONIUM 238,240 wCSs 1] 100 00 001 001 00?7 pCug
RADIUM 226 WCS 4 100 00 068 015 2.53 pCig
RADIUM 228 WCS 4 100 00 142 029 498 pCifg
STRONTIUM-89 90 WCS ® 10000 017 '™ 256 pCig
TRITIUM wes ) 100 00 174 44 114 47 79130 pCig
URANIUM TOTAL wcs 9 10000 136 021 250 pCIg
URANIUM-233 234 wCs ] 100 00 a60 012 126 pCi/p
URANIUM 235 wes 5 10000 002 oo? 038 pCilg
URANIUM 238 wes ® 100 00 073 012 139 pCVg
CESIUM-137 KAR 21 10000 000 000 000 pCilg
GROSS ALPHA KAR 21 10000 2998 842 6178 pClg
GROSS BETA KAR 21 10000 2576 385 4029 pCllg
PLUTONIUM 239 240 KAR 21 10000 000 001 003 pCilg
RADIUM 226 KAR 14 10000 109 012 163 pCug
RADIUM 228 KAR M 10000 130 019 214 pCg
STRONTIUM-89 90 KAR 21 10000 o1 038 124 pCYg
TRMIUM KAR 21 10000 6595 12269 52932 pCifg
URANIUM TOTAL KAR 21 10000 198 064 440 pCilg
URANIUM 233 234 KAR 21 100 00 096 039 242 pCig
URANIUM 235 KAR 21 100 0D 004 008 035 pCug
URANIUM 238 KAR 21 100 00 098 025 192 pCvg
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V., '*'Gede&lc"m?Eﬁmt'é"'rbﬂt AT oumw" mgmem il e *'!' «fv ~h
. SAMPLE  PERCENT STANDARD '
ANMYTE - = | GEDLOGY SIZE N _DETEGTS «.i MEAN DEVATION . _ UTL 99799  unas
 EX e g » g .. ¥ . = «® o
Y Tt T et ¥t ™Y * 570" " priNDs
SULFIDE cot 27 1852 187 139 63 MG/KG
PH RFA © 10000 797 oTr 5/104 PH UNITS
SULFIDE RFA 53 32,08 227 302 3008297  MG/XG
NITRATE/NITRITE wCS s 233 108 062 ' MG/XG
PH wes ) 100 00 741 018 5/9 PH UNITS
SULFIDE wcs 9 222 300 184 600 MG/XG
PH KAR 21 100 00 843 087 5/117  PHUNITS

P

¢ '00050

Table C-13

parameters

Geologic matenal UTLs by geologic unit for total

"water-quality”

UPPER TOLERANCE LIMITS,. BY, GE,QLOGIC UNIT
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Table C-14 Geologic material UTLs by flow-system for total metals

JUPPER TQLERANCE, LIMITS BY.FLOW-SYSTEM, . . . e

fGEb'tﬁth 'Témi:s mme' HETH™ F Lt o S ian 4N 0 5 E T © 7 45 Semad
. . . . oo « o .« o

: Flow SAMPLE  PERCENT srAhoAao . A
ANADWTE*** » .+ * .| SYSTEM. SizB N DETECTS » ¢ ,MEAN 3. DEVIATION ., . 99 /99° un.. e UNITS -s
- . ¢ L/ . §, -e .

Au;;muvi. R e ”'L‘OWE'R e e ™ sl Il v "7 -4 i?' o dade 7 N2
ARSENIC LOWER 21 0667 ar2 326 1605 MG/XG
BARIUM LOWER 21 9524 99 40 5510 307 51 MG/XG
BERYLLIUM LOWER 21 100 00 335 316 15.29 MG/KG
CADMIUM LOWER " 5788 083 037 228 MG/XG
CALCIUM LOWER 21 100 00 5477 14 183178 12,395 06 MG/KG
CESIUM LOWER . 8375 22362 3126 352.50 MG/KG
CHROMIUM LOWER 21 100.00 891 2.08 2018 MG/XG
COBALT LOWER 21 2381 674 720 3394 MG/KG
COPPER LOWER 20 100 00 1576 593 as 4 MG/KG
IRON LOWER 20 100 00 12,063 25 875338 48,502 32 MG/KG
LEAD LOWER 21 100 00 1891 619 4229 MG/XG
UTHIUM LOWER 21 28 57 717 835 3884 MG/XG
MAGNESIUM LOWER 21 8567 205371 121343 6,636 37 MG/XG
MANGANESE LOWER 21 100 00 17190 18374 865 82 MG/KG
MERCURY LOWER 21 3333 023 024 113 MG/KG
NICKEL LOWER % 21 w7 13239 7090 MG/XG
SELENIUM LOWER 9 3158 090 101 485 MG/XG
SILVER LOWER 1% 2500 a7z 622 2037 MG/KG
STRONTIUM LOWER 21 9048 65 50 3095 185 40 MG/KG
VANADIUM LOWER 20 0 00 2070 876 5425 MG/KG
ZINS LOWER 21 100 00 6024 1wz 132 82 MG/XG
ALUMINUM UPPER o8 100 00 1275203 11 31057 A9 105 66 MG/KG
ARSENIC UPPER 99 7475 388 4 63 14 66 MG/KG
BARIUM UPPER 2] 88 89 06 46 95 46 321 20 MG/KG
BERYLLIUM UPPER 99 90 91 478 47 1575 MG/KG
CADMIUM UPPER 81 4815 082 044 217 MG/KG
CALCIUM UPPER 9 8586 695109 16215 59 4473341 MG/KG
CESIUM UPPER 95 77 88 230 46 273 51 867 74 MG/KG
CHROMIUM UPPER %9 100 00 19 61 2233 76 30 MG/KG
COBALT UPPER 9 3030 750 077 3260 MG/XG
COPPER UPPER 9 90 91 1257 1282 4243 MG/KG
JRON UPPER 99 100 00 14,531 98 13 257 27 45 421 42 MG/KG
LEAD UPPER o8 100 00 1087 705 27 28 MG/KG
LITHIUM UPPER % 4545 176 1145 3845 MG/KG
MAGNESIUM UPPER ) 6364 2584 42 2365 51 10 426 06 MG/KG
MANGANESE UPPER o9 100 00 217 64 34106 1014 41 MG/KG
MERCURY UPPER 86 3372 024 064 2.20 MG/KG
NICKEL UPPER 96 90 62 2073 2074 69 0S MG/KG
POTASSIUM UPPER 98 2857 1,311 57 2 442 62 7.002 88 MG/KG
SELENIUM UPPER 82 2561 122 179 6 68 MG/KG
SILVER UPPER 83 4096 562 946 3439 MG/KG
STRONTIUM UPPER ) 4343 65 62 7288 235 42 MG/KG
TIN UPPER 82 283 6175 112.28 323 37 MG/KG
VANADIUM UPPER 29 07 98 3149 28 50 87 89 MG/KG
ZINC UPPER 98 95 92 36 86 5112 155 &7 MG/XG
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Table C-15 Geologic matenal UTLs by flow-system for total radionuchides

..§ UPPER TOLERANCE LIMI:IS BY FLOW-SYS‘IEM . . .
‘ ey . .‘ * . . . R . ,'.“ . » L LK 2 .‘.
é&mﬂknmts mm_ mmﬁucmoes« AT R W 471 oo es
» . . i M -
| row SAMPLE  PERCENT | stanDARD T . *
SAANABYTE , o o = o ,SYSTEM SIZE N  DEYECTE . MEAN, ., .. REVIATION T 99 199 uw_t}s
“.”o . [ . s, . ) i
CESON 1377 * T T AN Qn NN 5008 taT Y g T At a0 g -*wf o
GROSS ALPHA LOWER 21 100 00 2998 842 s178 .. PpCig
GROSS BETA LOWER 21 100 00 2576 385 4029 pCuvg
PLUTONIUM-239,240 LOWER 21 100 00 000 001 003 pCvp
RADIUM 228 LOWER 14 100 00 100 012 163 pClg
RADIUM-228 LOWER 14 100 00 130 019 2.4 pClp
STRONTIUM-89,90 LOWER 21 100 00 0 11 036 124 pCvg
TRIMIUM LOWER 21 100 00 65.95 122.69 829 32 pClg
URANIUM, TOTAL LOWER 21 100 00 196 064 440 pCirg
URANIUM-233 234 LOWER 21 100 00 008 039 242 pClp
URANIUM-235 LOWER 21 100 00 004 008 03s pCirg
URANIUM 238 LOWER 21 100 00 098 025 192 pClp
AMERICIUM-241 UPPER 28 100 00 000 001 002 pCirg
CESIUM 137 UPPER 9 100 00 001 004 on pCilg
GROSS ALPHA UPPER % 100 00 24 91 928 4948 pCup
GROSS BETA UPPER ] 100 00 2472 606 4075 pCig
PLUTONIUM 239 240 UPPER o9 100 00 000 001 002 pClig
RADIUM 226 UPPER 83 100 00 075 o 145 pCifg
RADIUM 228 UPPER 8 100 00 140 032 237 pCug
STRONTIUM-89,90 UPPER 9 100 00 oM 036 008 pCvg
TRITIUM UPPER o9 100 00 14172 12675 A77 0% pCig
URANIUM TOTAL UPPER 99 100 00 146 o 355 [l
URANIUM 233 234 UPPER -] 100 00 ove 093 325 pCvg
URANIUM 235 UPPER 99 100 00 002 005 014 pCi'g
URANIUM 238 UPPER 99 100 00 073 0as 173 pCip
"
Table C-16  Geologic material UTLs by flow-system for total "water-quality
parameters
UPPER TOLERANCE LIMITS BY FLOW-SYSTEM
TOTAL "WATER-QUALITY* PARAMETERS
FLOW- SAMPLE  PERCENT STANDARD
ANALYTE SYSTEM SIZE N DETECTS MEAN DEVIATION UTL 99 /99 UNITS
PH LOWER 21 100 00 843 087 "Mn PH UNIT
PH UPPER 24 100 00 800 069 861 PH UNIT
SULFIDE UPPER 88 a2.27 22 252 (2] MG/KG
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) Table C-17. Stream water UTLs for dissolved metals

_a

s .-, | UPPER TOLERANCE, LIMFTS (SITE:WIDE) .4 .+ . . ovor . .-
SOE S RN b A R WA G RIVES EALT e w3 e B v v Aoty dh e et
- - ’ . . - - I * o b - ') .« ®® * . {07 .

| SAMPLE  PERCENT STANDARD
L T fanyE Y ¢ . SIZE N DETECTS® * ° MEAN": * ° DEVANION * /99 UTL « UNTS
e s St R 2 T e mr e P e st AR oy WU B el o iavear, ¢
ALUMINUM 134 at 8980 16540 ° 47518 uan
ANTIMONY 02 2035 101 1768 5920 uGn
BARIUM 145 57.24 a7 asas 12774 uGn
CALCIUM 154 23.51 23,62175 11,474 97 50,358 44 UG/
COPPER 125 a7eo 590 497 1748 uGr
IRON 153 6863 144 82 178 41 560 62 uen
LEAD 113 278 .33 1 54 (V<78
UTHIUM 119 e "N 2058 8368 van
MAGNESIUM 150 7667 4,735.82 217367 9,800 47 van
MANGANESE 149 7114 2802 4773 13822 uan
PHOSPHORUS s 100.00 194 83 124 91 1,111 00 UG
POTASSIUM 126 515 142718 926 51 3,585 92 uGA
SELENIUM 8s 2588 2.24 aes 1326 ven
SODIUM 153 9412 16 603 04 7.508 05 34,096 80 uan
STRONTIUM 139 6906 24181 31357 97243 ven
TIN o 2121 2852 2340 8308 uan
2NC 138 5809 1358 18.14 55.86 (1< 8
3
¥ Table C-18. Stream water UTLs for total metals
UPPER TOLERANCE LIMITS (SITE-WIDE)
STREAM WATER, TOTAL METALS
SAMPLE  PERCENT STANDARD

ANALYTE SIZE N DETECTS MEAN DEVIATION 99/99 UTL UNITS
ALUMINUM 139 7842 74763 1349 84 309276 UG/
ARSENIC 110 2127 173 176 584 vGn
BARIUM 131 6870 58 84 34 02 138 11 UG/L
CALCIUM 153 77 23601.21 11,100 19 49 484 66 UG
COPPER 121 4132 559 4 87 16 85 uGnL
1IRON 157 89 81 1,247 08 2866 81 7926875 UG
LEAD 131 ases 188 235 736 UGr
LITHIUM 126 “27 1un 1742 52.35 UG
MAGNESIUM 145 8151 490184 2,107 61 9 812.65 UGL
MANGANESE 151 7881 8476 357 205.29 UG
PHOSPHORUS 6 8333 186 25 13868 1203 40 uGn.
POTASSIUM 128 5703 1,669 97 107173 4,167 09 UG/L
SELENIUM 120 2167 155 208 833 uGn
SILICON &7 100 00 6076.23 3377 17 16,248 19 UG/L
SODIUM 155 $2.90 16 080 41 7,620 96 33 817 24 UG
STRONTIUM 135 6370 17163 179 61 580 13 UG/
TIN 118 2034 2018 2013 6707 UG
VANADIUM 120 2750 687 936 2876 UGN
2INC 151 6755 3191 6169 17584 UG/L
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Table C-19 Stream water UTLs for dissolved radionuchdes

UPPER TOLERAN CE LIMITS (SITE WIDE) :
« o gt . . s ®® . W g e* ™ ” L a0 W . "
- &4 @YFEAR WATBR, amssomapzw,eummea. R L e T NV
A (A oo SAMPLE  PERCERT . Co-gmiDARD . ¢ C s
¢ LANADTE. | . LSZE N _DETECTS __ MEAN . DEVIATION, Po/09 UTL __UNTS
LN "MCIU"&H"-.""" o Playt e lini pratnp 3 ° asmo‘; sl G54 PEAw .
CESIUM-134 3 100 00 227 010 467 posL
CESIUM-137 1 100 00 082 1.22 ) poinL
GROSS ALPHA 61 100 00 181 885 2871 pcvt
GROSS BETA 81 100.00 409 e7s 25.30 pein.
GROSS GAMMA 24 100 00 070 0.25 163 pCin
PLUTONIUM-236 4 100.00 000 001 ooy poiL
PLUTONIUM-238 4 100 00 001 001 007 poIL
PLUTONIUM-239,240 38 100 00 012 0.20 079 pCIL
RADIUM-226 3 100 00 01 0.21 523 pCVL
RADIUM-228 2 100.00 105 04 9293 pCIL
STRONTIUM-88,00 87 100 00 07 .55 242 poIL
TRITIUM 58 100 00 18558 41600 1,498 07 pCVL
URANIUM, TOTAL 6 100 00 072 04 427 peUL
URANIUM 233,234 56 100 00 0.62 421 1420 pCL
URANIUM 235 56 100 00 014 020 078 pCiL
URANIUM-238 56 100 00 on 3.24 1083 pCUL
Table C-20 Stream water UTLs for total radionuchdes
UPPER TOLERANCE LIMITS (SITE-WIDE)
STREAM WATER, TOTAL RADIONUCLIDES
SAMPLE  PERCENT STANDARD
ANALYTE SIZE N DETECTS MEAN DEVIATION 99 /99 UTL UNITS
AMERICIUM-24 1 108 100 00 000 001 002 pCig
CESIUM-134 s 100 00 153 129 904 pCig
CESIUM 137 83 100 00 023 060 163 pCug
GROSS ALPHA ] 100 00 208 825 28 06 pCvg
GROSS BETA 84 100 00 549 817 3035 pCyg
PLUTONIUM-236 12 100 00 £ 00 o000 001 pCug
PLUTONIUM-238 12 100 00 000 001 003 pCifg
PLUTONIUM-239,240 105 100 00 000 001 002 pCVg
RADIUM 226 4 100 00 107 125 16 56 pCilg
STRONTIUM-89 90 75 100 00 os2 130 488 pCyg
TRITIUM 73 100 00 7571 20922 71194 pCip
URANIUM, TOTAL 17 100 00 059 052 269 pCyg
URANIUM 233 234 79 100 00 049 055 216 pCirg
URANIUM 235 75 100 00 005 007 028 pCyg
URANIUM-238 55 100 00 036 042 173 pCig

C-27




|

.
‘e o . »

e

XN .

Table C-21 Stream water UTLs for water-quality parameters

2. &

UPPER TOLERANCE LIMITS (SITE- WIDE)
e °y Q. ..' L K ", "‘bmﬂ

.

*e
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C-28

(x4 .“,

'WR!ER.‘WA'T‘EH-QﬁAH‘H Wms <, \0-4. e !- R 6 ‘oSl b, q .h. v
) .7 | SamPle * PERCENT toe sfmmno . .- .
ANALYTE,, . . | SIZE N DETECTS. . MEAN DEVIATION, 99 (99 OTL UNITS
CBEXRBGIATE ¢ &7 ° e VB TN 'o‘}sﬂ!zd' L uo‘fzar.ze‘ 18 Mp1a24 D0 N ULAr*”
CARBONATE 154 2403 200074 ° 1,537 53 7.514 19 UG
CBODS 10 10000 7,835 00 301268 2748677 UG
CHLORIDE 151 5208 16 833 01 15 808 95 53,201 88 ey
CYANIDE 120 3101 22213 522092 14,386 67 ven
DISSOLVED ORGANIC CARBON as 10000 6 10257 2.267.38 16.097 18 ven
FLUORIDE 100 9800 338 41 10790 589 81 ugn
NITRATE/NITRITE 153 5688 324 55 43384 1,347 05 uGA
NITRITE 85 2238 13.00 1474 50 81 van
OIL AND GREASE 105 3933 402429 3,756 06 12,775.80 ven
PH 51 $8.04 7.4 063 922 PH UNITS
PHOSPHORUS 12 352 468 5507 17198 uen
SIUCA 5 o7m 11,128.14 7,265 36 28,056 40 UG
SULFATE 151 8801 18,782.45 817468 37,829 40 uan
TOTAL DISSOLVED SOLIDS 151 100 00 170,119 21 58 721 65 302,280 €5 ugn
TOTAL ORGANIC CARBON 49 10000 7,468 54 462153 22,047 87 uGnL
TOTAL SUSPENDED SOLIDS 15 587 1887799 45272 125,528 42 van
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Table C-22. Scep/spring water UTLs for dissolved metals.

UPPER TOLERANCE LIMITS (SITE-WIDE)
SEEP / SPRING WATER, DISSOLVED METALS

. o SAMPLE  PERCENT # . STANDARD
] EEadf  BETECTSS -, --ﬂu&wﬁe&mﬁm_m
ALUMINUM « * . *43. 2588 . 4277 - . 1754 . uen
ANTIMONY"  + °© 30 30 00 2589 . 25 49 124 08 UG
BARIUM * s 47 L M8 ° -~ 7195 S e M23e" ce 20569 UG/Ls
p‘w dele P 00, - 2P ;. 38 1“”‘%{ v
COPP, +e "2%17 :f”w. .i?"'. * “ys.% * TS Fanag ugl.h
IRON 49° 8P 1,927 00 4,082.76 14,808 10 UG .
LEAD 42 2143 108 085 as uGL
UTHIUM @ 3256 2046 2072 9484 uGn
MAGNESIUM a7 72.34 7.002.07 5198 40 23,403 02 van
MANGANESE a“ 88 385 12757 185.52 71290 uGn
MERCURY = 2273 018 0.28 118 T]Y,§
MOLYBOENUM 34 20.59 s3.81 2107 104 49 van
POTASSIUM » 4103 1,389 94 1,640 62 674508 uGn
SODIUM 50 98 00 12,297 00 5,585 54 2091938 uen
STRONTIUM 45 e 48140 401 87 1,749.29 uen
2INC 48 4585 1568 2113 8233 G
Table C-23. Seep/spring water UTLs for total metals
UPPER TOLERANCE LIMITS (SITE-WIDE)
SEEP / SPRING WATER, TOTAL METALS
SAMPLE  PERCENT STANDARD

ANALYTE SIZE. N DETECTS MEAN DEVIATION 99/99 UTL UNITS
ALUMINUM 48 8333 1211518 47,949 24 166 871 02 VG
ANTIMONY 34 3235 4668 108 89 1N UG/L
ARSENIC “ 59 09 e 77 192 06 67573 UG
BARIUM 4“4 7500 91339 1,692.11 6,252.00 UG
BERYLLIUM a8 3421 2.81 337 1386 UG
CADMIUM 3 3030 908 17 25 6720 UG
CALCIUM $3 9057 94 329 72 128 635 27 500 177 15 UG
CESIUM a3 24 24 41968 449 37 1,936 79 UG/
CHROMIUM 40 4000 2369 927 18374 UG
COBALT as 329 433 9097 34673 UG
COPPER 4“4 5227 4389 99 54 359 20 UG
CYANIDE 5 4000 595 748 7283 UG
IRON 51 8824 175074 71 518671 63 181148371 UG
LEAD A4S 85 67 o114 207.26 74505 UG/L
LITHIUM as 4857 2043 26.57 1802 UG
MAGNESIUM 50 80 00 10 370 60 764438 34 488 58 UG
MANGANESE 51 8030 1,708 04 502704 17 658 34 UG
MOLYBDENUM a3 2727 3346 3912 165 51 UG
NICKEL as 3714 50 68 116 39 43878 UGR
POTASSIUM 41 4878 338623 3,060 81 1307150 ven
SELENIUM 36 3889 331 372 1564 UGR
SILICON 1 100 00 8,408 18 302784 2302871 UG
SILVER 32 at2s 1005 2569 8735 uen
SODIUM 53 8868 12,005 80 5,016 89 27,834 09 UG
STRONTIUM 42 6190 506 16 476 35 2 009 06 vGn
TIN 35 37 14 9403 190 89 730 54 UG
VANADIUM 41 5122 11709 28076 100288 UGt
ZINC 50 8200 195 22 43142 1,556 36 VG
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Table C-24 Seep/spring water UTLs for dissolved radionuchdes

-»

UPPER TOLERANCE LIMITS (SITE- WID’E)'
A e e F SRR FORIE WATERSRIGKIED ﬁwﬂwms' e Py SO A S s

Q.'

L4 |
0"',‘

. - .

.
- .

ie® o

. SAMPLE . PERCENT . srAnnAqo .
AMALTE . - SIZE, N DETECTS MEAN , , _ DEVIATION . o8/99 UT, UNITS
CKMEREITS4 1o 0 SRRl v Gl e o8 a0, hop e 0 1% o dcits o
CESIUM-137 3 100 00 027 o1 a7 pCinL
GROSS ALPHA 13 100.00 2.768 521 2609 pCL
GROSS BETA " 100 00 584 1009 4569 peL
GROSS GAMMA H 100 00 109 125 12.27 pCul
PLUTONIUM-238,240 8 100 00 010 016 102 pCinL
RADIUM-226 2 100 00 0o 1% 24226 pCinL
STRONTIUM-85,00 20 100 00 0.52 03 2.01 pCiL
TRIMIUM 13 10000 301.25 29870 1,637 06 poin
URANIUM, TOTAL 3 100 00 190 243 5008 pCit
URANIUM-233,234 13 100 00 (1] on 419 pCiL
URANIUM-235 12 100 00 012 013 0T pCiL
URANIUM-238 13 100 00 060 054 303 pCiL
Table C-25 Seep/spring water UTLs for total radionuchdes.
UPPER TOLERANCE LIMITS (SITE-WIDE)
SEEP / SPRING WATER, TOTAL RADIONUCLIDES
SAMPLE  PERCENT STANDARD

ANALYTE SIZE N DETECTS MEAN DEVIATION 99 /99 UTL UNITS
AMERICIUM 241 37 100 00 o0 002 oos pCuL
CESIUM-137 37 100 00 058 199 716 pCilL
GROSS ALPHA 36 100 00 42.52 88 77 34013 pCuL
GROSS BETA 10 100 00 215 150 074 pCiL
PLUTONIUM 239 240 3 100 00 021 078 2.85 pCiL
RADIUM 226 12 100 00 772 810 4988 pCUL
RADIUM-228 5 100 00 16 38 1411 142.53 pCiL
STRONTIUM-29 80 32 100 00 032 038 161 pCiL
TRIMUM 3N 100 00 8772 127595 427776 pCIL
URANIUM TOTAL -] 100 00 08S 063 423 pCuL
URANIUM 233 234 N 100 00 064 129 499 pCuUL
URANIUM 235 32 100 00 002 008 oNn pCiL
URANIUM-238 28 100 00 064 1.21 489 pCuL
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: Table C-26 Seep/spring water UTLs for water-quality parameters

, e e .. UPPER TOL?ZRANCE LIMITS (SITE}WIDE) ‘
° .., Ll AT « s wes D o ¢ F .y
A Gt VT I MBkBPmNGMM.WGEWQLBPAW&am (-4.-. *_".,c\,gh- . ....-,Q-;_.. X Ty
. . . ' SAMPLE  PERCENT ", STANDARD °, . R T
o . « | anaLyTE, . va o SIZE. N_  DETECTS MEAN _ * DEVIATION 99/99 UTL UNITS
- . K J - k4 adl * s T e
Trwt e s s % sl aARgBNATE T e 'r " Moood T A8 I7%0 o, st swAs o | 209821 81 - PRI .'JT oo ¥

. . CARBONATE 5 264 449568 4965 08 20,160 52 UG
CHLORIDE 53 9057 12.523 58 17,061 93 86,353 96 uGL

CYANIDE 4 26.09 711 700 2021 uan

: DISSOLVED ORGANIC CARBON [ 100 00 $ 000 00 2.236 07 24,988 27 UG
| FLUORIDE 18 100 00 s52.22 264 88 1,601.23 van
NITRATE/NITRITE 53 8038 84519 211891 7,630 34 UG

OIL AND GREASE 2 3750 2,448.13 1934 88 9,490 08 uan

PH s 10000 2 043 864 PH UNITS

PHOSPHORUS 1 st 1 25494 804 15 3,535 67 v

SILICA 17 100 00 17,025 45 8,569 50 51,617 95 uen

SULFATE 5 9623 48 062.26 87,305.62 322,411 50 UGN

TOTAL DISSOLVED SOLIDS 53 10000 263,867 52 174,307 09 813,806 81 UG

TOTAL ORGANIC CARBON 7 100 00 901429 3,984 58 29 433 51 van

TOTAL SUSPENDED SOLIDS 54 8704 2,712,305 56 7,791,125 40 27,283 306.20 uen
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Table C-27 Stream sediment UTLs for total metals.

.

* Nl o s & .
s puﬁ LY TR

ol ¢ o

UPPER TOLERANCE LIMITS (SI'I'E WIDE)

o e

;—- « ®

+® o

?STRBQMEDN!WWYMWETALS.. . l!-dﬂg:- "n’-’ [ efo*"'-«— & ug f-i’-é-’:.-lri

-
ee, ¥

ot

- o

. '. .
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o

. . S "SAMPLE o PERCENT ™ . srmb&ho .
¢ oo . ANALYTE, . SIZE, N DETECTS . MEAN osvwnon 3019 UTL " UNITS
) o

ST T CesafRiaminud W Y Tee L oY ongtavrld ™ e A e s -dtzh’ﬁ w2105 % WMo
ANTIMONY 52 “23 455 416 1768 MG/XG

ARSENIC 59 69 49 2.24 2.50 1013 MG/XG

BARIUM [14 84.21 74 47 5685 25382 MG/XG

BERYLLIUM 57 6118 083 340 1165 MG/XG

CADMIUM s1 w2 072 058 255 MG/XG

CALCIUM 5 81.36 3,554 57 4,719 08 18,446 12 MG/KG

CESIUM 58 €250 10177 107 96 442,39 MG/KG

CHROMIUM 58 M75 8.25 749 3188 MG/XG

COBALT 50 76.27 516 3s? 1643 MG/KG

COPPER 59 8305 1081 823 3678 MG/KG

IRON 50 100 00 885263 6,263 19 28,612.98 MG/KG

LEAD s 100 00 2202 3879 13809 MG/XG

LITHIUM s7 9123 1001 883 4101 MG/KG

MAGNESIUM 59 7966 1,404 18 1.253.37 5,358 56 MG/KG

MANGANESE 59 100 00 22052 214 85 907 35 MG/XG

MERCURY 49 4898 012 011 046 MG/XG

MOLYBDENUM 58 53.45 548 833 3175 MG/XG

NICKEL 57 7544 701 544 24 18 MG/KG

. POTASSIUM 58 7069 812.50 743.08 315074 MG/KG
t SELENIUM 58 4310 045 058 218 MG/KG
SILICON 19 100 00 33153 38231 174179 MG/KG

SILVER 54 3333 088 071 3 MG/KG

SODIUM 59 7966 16147 136 80 593 09 MG/KG

STRONTIUM 58 89 66 4562 7791 20142 MG/XG

THALUUM 50 2400 oM 024 110 MG/XG

TIN 54 5370 969 878 4057 MG/KG

VANADIUM 57 9123 1815 14 34 63239 MG/KG

ZINC 58 98 28 a4 2998 130 04 MG/XG
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Table C-28 Stream sediment UTLs for total radionuchdes

C-33

o o
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UPPER TOLERANCE LIMITS (SI'I'E WIDE) . .
.- Sy . 4 .L LI AP ' M ., [ . o K s ... L
P smm.e,aousms WL mm@uuqm;s,.. N “i CTIRT R VoA
- T : -t SAMPLE  PERCENT ° ° ¢ STANDAHD -
- ANALYTE SIZE. N DE‘[ECTS MEAN DEVIATION 99/909 UTL UNITS
coac e sl laumtcundite o l.Polaeee 100000 VTP OETe o Cese MBS o 5 W e o PoUG. w
CESIUM-137 ° 35 100 00 0.28 038 154 pClg
GROSS ALPHA 45 100 00 298 2048 87 54 pCilg
GROSS BETA aQ 100 00 , 535 5908 66 8 pCilg
PLUTONIUM-238 5 100 00 000 000 000 pClig
PLUTONIUM-238,240 45 100 00 054 161 562 pCirg
RADIUM-22¢ 21 100 00 08s [oX] 2.2 pCvg
RADIUM 228 20 100 00 170 074 4.58 pClg
STRONTIUM-89 50 o 100 00 021 0.27 107 pCirg
TRMUM 42 100 00 194.20 26507 1,030 59 pClig
URANIUM, TOTAL [ 100 00 148 [ 657 pCig
URANIUM-233,234 47 100 00 168 115 529 pClg
URANIUM-235 4 100 00 0.06 00s 021 pCilg
URANIUM 238 73 105 00 140 103 482 pClig
Table C-29. Stream sediment UTLs for total "water-quality” parameters.
UPPER TOLERANCE LIMITS (SITE-WIDE)
STREAM SEDIMENTS, TOTAL "WATER-QUALITY' PARAMETERS
SAMPLE  PERCENT STANDARD

ANALYTE SIZE N DETECTS MEAN DEVIATION 99 /99 UTL UNITS
ALKALINITY AS CACO3 28 9286 1,970 44 510272 19 839 88 MG/XG
BICARBONATE AS CACO2 4 100 00 104125 1,449 27 1899376 MG/KG
NITRATE/NITRITE 52 7118 776 1567 5719 MG/KG
NITRITE 12 333 oM 019 121 MG/KG
PH 51 100 00 726 066 9M PH UNITS
TOTAL ALKAUNITY (] 100 00 4 47000 8,116 00 63,997 31 MG/KG
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Table C-30. Seep/spring sediment UTLs for total metals

UPPER TOLERAN CE LIMITS (SITE- WIDE)

,ﬁﬁgwﬁ, $,E, HJ.M {

SAMPLE - PERCENT® . STANDARD s L :

ANALYTE SIZE, N DETECTS * MEAN DEVATION 99/99 UTL UNITS
* ® - ® e .
AURINGM & oo, 429 olve 820 = 310000, , 00 104V ., o o 5,0397,1' - 2985814, MG/KG P,
ANTIMONY 1w sor = ° 814 * Wos mend
ARSENIC ° 20 90 00 12.55 14,28 67.25 MG/KG
BARIUM 20 5.00 204 61 155 62 800 88 MG/XG
BERYLLIUM 16 01.25 113 02 494 MG/XG
CADMIUM 1 a7 168 166 852 MG/XG
CALCIUM 20 100 00 19,407 50 16,059 56 80,940 82 MG/XG
CESIUM 7 52.04 260 47 200.58 1,070 01 MG/XG
CHROMIUM 18 04 44 10.68 827 a7 MG/XG
COBALY 1° 84 21 847 S48 29 81 MG/XG
COPPER " o4 44 1874 1068 6104 MG/KG
IRON 18 100 00 20,763 89 267384 110,559 83 MG/XG
LEAD 11 100 00 38.37 2.64 126 03 MG/XG
LITHIUM 18 8889 97 2012 9949 MG/XG
MAGNESIUM 20 8000 2,249 30 1,152.86 6666 56 MG/KG
MANGANESE 19 100 00 26183 27379 132733 MG/XG
MERCURY 15 3133 0.23 03 158 MG/XG
MOLYBDENUM 19 5789 s 1974 92.59 MG/KQ
NICKEL 11 23.24 12.09 751 4331 MG/XG
POTASSIUM 1] 611 1,050 72 61683 349361 MG/XG
SELENIUM 19 6842 128 (X 507 MG/XG
SILUCON 10 100 00 169870 2,117 17 12,440 63 MG/XG
SILVER 15 4567 215 198 1049 MG/KG
SODIUM 20 60 00 251 82 204 04 137824 MG/XG
STRONTIUM 20 90 00 11370 9203 466 32 MG/XG
THALLIUM 13 77 142 244 1233 MG/XG
TIN 19 57 88 22.18 1875 9516 MG/XG
VANADIUM 19 100 00 2763 u21 8296 MG/KG
2INC 20 100 00 5513 267 14300 MG/XG
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Table C-31. Seep/spning sediment UTLs for total radionuchdes

.

.UPPER, TOLERANCE LIMITS _(STFE:WIDE) .. .
. o te LY q, . * « @
'5&'5‘57 SRhING' $"‘DiMEﬂ‘I'8“1’bm MOWGUD!G': . .--u.o.s L NeiSept, WAL i Al gpe-
. SAMPLE ERCEN.T . -. . STAN.DA RD o. s ° se * . * .
ANALYTE = » | SIZEL N DETECTS MEAN. 5 . DEVIATIDN 90/99 UTe . UNNTS
M*'e 90 B, ¥, e, R ) . P L ‘e .on . ad ) .
AMERICIUM 241 - h“'14 Tt adoo’” Ytont 7T batte Tt cfaget. oy "‘ﬁ L
CESIUM-137 A ] 100 00 081 060 385 pCvg
GROSS ALPHA 15 100 00 N 1400 78 pCig
GROSS BETA " 100 00 a7 5.08 4576 pCvp
PLUTONIUM-238 3 100 00 600 000 001 pCig
PLUTONIUM-238,240 16 100 00 (] }] 1”7 788 pClg
RADIUM-226 ® 100 00 074 0.24 1.97 pClp
RADIUM-228 ° 100 00 118 032 288 pClp
STRONTIUM-85,90 1 10000 0.35 0s2 263 pCilg
TRMUM 13 100 00 108 54 12773 76875 pCily
URANIUM, TOTAL 3 100 00 187 0se 1587 pCig
URANIUM 233,234 16 100 00 082 038 2.39 pCilg
URANIUM-235 17 100 00 (1] oos 0.25 pCig
URANIUM-238 4 100 00 073 04 2.52 pClg
Table C-32. Seep/spring sediment UTLs for total "water-quality” parameters |
UPPER TOLERANCE LIMITS (SITE-WIDE)
SEEP /SPRING SEDIMENTS, "WATER-QUALITY* PARAMETERS
SAMPLE  PERCENT STANDARD
ANALYTE SIZE N DETECTS MEAN DEVIATION 99 /99 UTL UNITS
ALKALINITY AS CACO3 8 100 00 14,192.25 27,343 99 173,110 00 MG/KG
NITRATE/NITRITE 17 52.94 414 390 1989 MG/KG
NITRITE 3 100 00 133 18 37 91 MG/KG
PH 18 100 00 724 055 947 PH UNITS
TOTAL ALKALINITY 4 7500 750 25 149983 18,329 11 MG/KG
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SURFICIAL SOILS FROM ROCK CREEK

TOTAL METALS

% .

(23

| Analyte MEAN STD DEV N TOLFACT 99/99 UTL UNITS
Aluminum 12992 9 2251 53 18 39604 21909 86 MG/KG
Antmony 10 525 1724 18 3 9604 1735 MG/KG
Arsenic 5817 1818 18 39604 1302  MG/KG

* Banume o [1952 - ®463 . 18 2 9504 53037, MNG/KG
P oBEyluR e o 13 Q4ade v OMb 1etd B b aLOEHP @ 200w, 2 OKG
«Cadmum 1048 0 3¢e2 a7 4 0367 2 5.1 . MG/KG

Calcum . 5068 1 22205 18 39804 .1386217  MBIKG
Cesium 6143 6143 18 3.8604 30472 MG/KG
Chromuum . 15207 , 2798 RE 38924 _,, 2610 MG/ ‘l.

L F et R Rt R o 167 ** 38" 22%3° ° M :?g
Copper 12964 3629 18 39604 27 34 MG/KG
Iron 15381 7 3226 62 18 3 9604 28160 41 MG/KG
Lead 37 535 6 024 18 3 8604 61 39 MG/KG
Lithhum 1098 2273 18 3 9604 19 98 MG/KG
Magnesium 28533 1048 95 18 3 9604 7011 52 MG/KG
Manganese 443 67 457 01 18 3 9604 2253 61 MG/KG
Mercury 0 09256 00306 18 39604 021 MG/KG
Molybdenum 331987 1 59652 18 39504 9 64 MG/KG
Nickel 12578 3588 18 3 9604 2679 MG/KG
Potassium 28779 57547 18 39504 5256 99 MG/KG
Selenium 04785 01468 18 39604 106 MG/KG
Silicon 780 98 700 452 18 3 9604 3555 06 MG/KG
Silver 1728 0693 18 3 9604 447 MG/KG
Sodium 17514 75 031 18 3 9504 47228 MG/KG
Strontium 35 331 13811 18 3 9604 9003 MG/KG
Thallium 03773 01204 18 3 9504 0es MG/KG
Tin 38 346 §2105 18 3 8604 74 82 MG/KG
Vanadium 31 603 6 049 18 3 9604 55 56 MG/KG
2inc E5 824 7795 18 3 9604 8670 MG/KG

: SURFICIAL SOILS FROM ROCK CREEK

| TOTAL RADIONUCLIDES

[ Analyte | MEaN  sTDDEV N TOLFACT 89/93UTL  UWiT
Americium 241 001854 00092 15 42224 005 setl{c)
Cesium-137 141 0 4867 12 4 €33 3 68 PCIG
Gross alpha 19 825 49616 10 50737 4477 PCVG
Gross beta 32031 5 699 19 3 8924 54 21 PCUG
Plutornium 238 240 0 05523 002023 16 3 9504 014 PCIIG
Radium-226 094538 012813 10 50737 160 PCYG
Radium 228 21767 0 5309 10 50737 4 87 PCl/G
Strontium-89,90 061833 0 29768 9 5 3889 222 PCI/C
Uranium-233 234 1 14487 0 15557 16 41233 178 PCIG
Uranium-235 0 05263 003271 16 41233 018 PCIIG
Urarmum 238 118301 0 18799 16 41233 1988 PCIIC

Where "TOL FACT 1s the tolerance factor for the 9999 UTL, and “STD DEV™ is the standard
deviation for sample size N The 99/99 UTL s caleulaied a« (TOL FACT® STD DEV) » MEAN

Mctals are §9 percent validaied, and radionuclides are 6+ percent vahdated in this table
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